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Protein-Losing Disorders of the 


Gastrointestinal Tract: Roentgen Features’ 


RICHARD H. MARSHAK, M.D., BERNARD S. WOLF, M.D., NATHANIEL COHEN, M.D., and 
HENRY D. JANOWITZ, M.D. 


HE TERM “IDIOPATHIC”’ or ‘“‘essential”’ 
hypoproteinemia is used to describe a 
chronic state characterized by a marked 
reduction in plasma proteins and by edema 
without evidence of kidney or liver disease, 
malnutrition, or other detectable underly- 
ing pathological condition. It has been re- 
fered to as nephrosis without albuminuria. 
Itappears to be more common in children 
than in adults, and edema is the chief and 
diten the only sign. All the protein 
fractions may be reduced or only the 
albumin may be affected. At autopsy, no 
ksion can be found to account adequately 
lor the lowered serum albumin. Approxi- 
mately 40 cases have been reported, which 
lave been carefully studied, but only re- 
cently has there been a clue to the etiology. 
Hypoproteinemia can arise either 
through reduction in protein synthesis or 
through excessive loss of proteins. The in- 
adequate synthesis can be due to lack of 
protein in the diet or to liver disease. 
Neither of these possibilities occurs in idio- 
pathic hypoproteinemia. Nor is there ex- 
tssive elimination of proteins via the kid- 
leys, skin, or respiratory organs. Cope 


and Goadby in 1935 (3) first suggested the 


possibility of an internal loss of proteins. 
lnrecent years, isotope tracer technics have 
permitted a more detailed study of the 
protein metabolism of patients with this 


—— 


condition. In 1949, Albright and others 
(1) reported a greatly increased rate of dis- 
appearance of intravenously administered 
I'3!_labeled human serum albumin in a pa- 
tient with “idiopathic hypoalbuminemia”’ 
and hypoglobulinemia. In 1957, Schwartz 
and Thomsen (13), using albumin labeled 
with I'*!, showed that this condition is 
marked by a two- or threefold increase in 
the turnover of albumin. The observation 
that the urinary excretion of I!*! was cor- 
respondingly increased indicated that the 
protein was not only lost but broken down. 
This result was similar to that found in 
nephrosis, with the difference that, in idio- 
pathic hypoproteinemia, the protein lost 
does not appear in the urine. Because of 
the increased protein breakdown, Schwartz 
and Thomsen designated this condition hy- 
percatabolic hypoproteinemia. Although 
these studies showed that the hypopro- 
teinemia must be due to excessive internal 
loss of protein with normal protein synthe- 
sis, they gave no clue as to the site of this 
loss. 

Recently, Citrin and co-workers (2) in- 
vestigated a case of hypertrophic gastritis 
(Ménétrier’s disease) with associated hy- 
poproteinemia and edema and detected a 
notable loss of I'*!-labeled albumin into the 
stomach. Gullberg and Olhagen (6) have 
shown that very small amounts of albumin 
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can be demonstrated normally in human 
gastric juice only if achlorhydria is present 
or if the gastric contents are buffered to pre- 
vent peptic digestion. Even when path- 
ologically large amounts are lost into the 
stomach, rapid proteolysis may prevent its 
detection. If this digestion occurs, labeled 
albumin will be degraded into amino acids 
and the labeling substance, I'*!, will be ab- 
sorbed and excreted in the urine. There 
will be no increase in the fecal excretion of 
I'*!, representing a loss of albumin into 
the lumen of the alimentary canal, and in 
the metabolic studies such albumin me- 
tabolism will be reported as internal. Cit- 
rin was successful because, in his particular 
patient, achlorhydria was present. Simi- 
larly, Holman and others (8) have shown 
that small amounts of serum proteins may 
be demonstrated in normal human small- 
bowel secretions if appropriate measures 
are taken to prevent proteolysis. To avoid 
this complication, Gordon (4, 5) has de- 
vised a method using I'*!-labeled poly- 
vinylpyrrolidone, which is not attacked by 
digestive enzymes. 

Polyvinylpyrrolidone (PVP) is a syn- 
thetic polymer of about the same molecular 
size as albumin. It is inert and is not bro- 
ken down in the lumen of the gastroin- 
testinal tract. Normally, less than 1 per 
cent of an intravenously administered dose 
of PVP finds its way into the stool in three 
days. Values above 1.5 per cent are con- 
sidered evidence of abnormal excretion into 
the gastrointestinal tract. Citrin’s results 
prompted Schwartz and Jarnum (12) to 
look for gastrointestinal disturbances in 
their unexplained cases of idiopathic hypo- 
proteinemia. They re-investigated 4 cases 
with gastrointestinal symptoms by means 
of Gordon’s I'*!-PVP technic and found 
in each case an increased secretion, up to 
nine times the normal value. In some 


cases, there was also a demonstrable mor- 
phological basis for the protein loss in the 
digestive tract, although this had to be 
searched for, since there was surprisingly 
little in the way of clinical symptoms. In 2 
of the patients, roentgencgrams and surgi- 
cal specimens revealed hypertrophic gas- 
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tritis. In 1 of the other 2, there was 
chronic inflammation of indeterminate my. 
ture in the jejunum, with peculiar pigment 
granules (hemofuscin?) in the cells of the 
muscularis mucosae, as in some cases of 
sprue. In 1 of the patients with hyper- 
trophic gastritis, large amounts of albumin 
(0.4-0.8 gm. per 100 ml.) were found jn 
gastric juice withdrawn from the fasting 
stomach. With an estimated gastric juice 
secretion of 1.5 to 2.0 liters, this would 
represent a daily loss of about 10 gm. of 
albumin. In 1 patient, extensive gas. 
trectomy, which revealed hypertrophic gas- 
tritis, gave excellent results, with return to 
normal of the serum albumin and total 
protein levels, disappearance of the edema, 
and restoration of a normal PVP excretion 
test. 

Schwartz and Jarnum, in a review of 31 
cases of idiopathic hypoproteinemia in the 
literature, found 14 with marked gastroin- 
testinal disturbances. Their studies aiso 
indicate that in some instances there may 
be no subjective symptoms of gastrointes- 
tinal protein loss. 

Gordon (4) studied 9 cases of idiopathic 
hypoproteinemia by means of his labeled- 
PVP excretion test and found in all of 
them an abnormally high PVP excretion 
in the feces, indicating that plasma albu- 
min was leaking through the gastrointes- 
tinal mucosa, in spite of the fact that in 
most instances there were no abdominal 
symptoms. X-ray examination of the 
stomach and small and large intestine 
failed to reveal any abnormality in 4 of the 
9 patients. The others showed various 
minor, non-characteristic changes which 
at first sight would have been regarded as 
consequences of the hypoproteinemic 
edema rather than its cause. Because 0! 
this, Gordon gave the name exudative 
enteropathy to this condition. 

Recently, alimentary protein loss has 
been demonstrated in ulcerative colitis, 
carcinoma of the stomach, regional enter 
tis (14), and primary sprue. 

In summary then, it has only recently 
been appreciated that the proteins of the 
plasma normally may find their way ™ 
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gnall amounts into the secretions of the 
sastrointestinal tract. Of more striking 
clinical importance has been the recent dis- 
covery that in pathological conditions, ex- 
tremely large amounts of plasma proteins, 
especially albumin, may be lost from the 
out and lead to lowering of serum albumin 
levels, edema, and even anasarca. The 
term “protein-losing enteropathy”’ has been 
applied to these conditions, which may be 
srouped into two categories—idiopathic 
and secondary. 

The best known of the idiopathic varie- 
ties is Ménétrier’s disease, in which the 
giant folds of the stomach are the site of 
protein loss. Recently demonstrated has 
been the variety of idiopathic hypopro- 
teinemia, seen especially in children, to 
which Gordon (4) has given the label exu- 
dative enteropathy. In this form, on 
biopsy of the small intestinal mucosa, di- 
lated lacteals, which may be a distinctive 
pathological phenomenon in these condi- 
tions, have been found. 

The secondary forms of protein-losing 
gastroenteropathy include those in some 
cases of carcinoma of the stomach and sec- 
ondary malabsorption syndromes as- 
sociated with inflammatory disease of the 
small and large bowel. 

The present paper reports a group of 
cases and stresses especially the gastro- 
intestinal radiographic features. 


HISTORICAL NOTES ON PATHOLOGIC 
FEATURES 


Giant hypertrophy of the gastric rugae 
apparently was first described by Méné- 
trier (11) in 1888, as polyadenomes en 
nappe. He presented 2 cases in detail 
irom necropsy studies. Since his original 
description, numerous terms have been 
used to describe this entity, including poly- 
adenomes en nappe, giant hypertrophy of 
the gastric rugae, polypoid hyperplastic 
swellings of the gastric mucosal mucous 
membrane, giant hypertrophic gastritis, 
and massive hypertrophic gastritis. Since 
the term hypertrophic gastritis implies a 
histologic change which is not always pres- 
‘nt, we prefer, at the present time, to use 
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the eponym, Ménétrier’s disease. Stout 
(15) has also suggested discontinuance of 
the hopelessly confusing use of the ad- 
jectives, atrophic and hypertrophic, and 
the retention of descriptive phrases or 
sentences. 

Although this condition is well known 
to radiologists, only a small number of 
these cases have been reported in the lit- 
erature. One of the largest series was from 
the Mayo Clinic (10), where the diagnosis 
was made in 20 cases, either at operation or 
at autopsy. In that series, the youngest 
patient was twenty-two years of age, al- 
though a case in a child of thirteen has re- 
cently appeared in the literature 

Pathologically, the thickened mucosa 
remains freely movable on the underlying 
submucosa. The enlarged rugal folds are 
predominantly on the greater curvature as- 
pect of the stomach, and the lesser curva- 
ture may be conspicuously spared. His- 
tologically, the most important feature is 
the marked hyperplasia of the entire gas- 
tric mucosa. The mucosal thickening is 
striking, and the enlarged rugae are 
crowded together as wavy papillary pro- 
jections. The glands, for the most part, 
are enlarged and tortuous. Retention cysts 
have been observed. Enlargement of the 
gastric rugae appears to be due to elonga- 
tion and tortuosity of the tubules, hyper- 
plasia and dilatation of the lumen of the 
glands and tubules, dilatation of the blood 
vessels and lymph channels in the submu- 
cosa, edema and lymphocytic infiltration, 
and formation of cysts in the glands. 

More recently, with introduction of the 
PVP test, pathological alterations in the 
small bowel in patients with protein loss 
have been reported. Gordon has described 
dilated lacteals in the villi of the small in- 
testine in several cases. Whether this le- 
sion is primary or secondary is not yet de- 
termined, but it was seen in one case at 
autopsy and in another studied by peroral 
Shiner tube jejunal biopsy. 


CLINICAL VARIETIES 


CLASSIFICATION : 


I. Primary. A. 
“giant folds 


Exudative gastro- 


pathy, of the stomach,” 
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Fig.1. CaseI. Giant folds; no discrete ulcerations, 
mass, or rigidity. The narrowing of the lumen, most 
marked in the antrum, is secondary to thickening of the 
folds. The small bowel shows changes of segmental 
infarction which is presumed to be incidental (arrows). 





Ménétrier’s disease. Characterized his. 
tologically by mucosal hyperplasia. There 
may be similar involvement of the smajj 
bowel and colon. 

B. Exudative enteropathy of Gordon. 
No hyperplasia. Lymphangiectasia. Prip. 
cipally in children. 

IT. Secondary. A. Regional enteritis 
Some patients with malabsorption sec. 
ondary to inflammatory disease of the smal] 
bowel exhibit protein loss as well as failure 
to absorb. 

B. Cancer of the gastrointestinal tract. 

C. Ulcerative colitis. 

D. Primary sprue. 

E. Mesenteric vascular occlusion (17), 

CASE REPORTS 
1. Primary Form 

A. Exudative Gastropathy, ‘Giant Folds 
of the Stomach,” Ménétrier’s Disease. Case 
I is a typical instance of Ménétrier’s dis- 
ease involving the stomach. Of consider- 
able interest is the absence of gastrointes- 
tinal symptoms until the patient had a 
mesenteric vascular occlusion. 





Fig. 2. Case I, one year later. The findings in the stomach are essentially unchanged. With less filling, the huge 
folds are confluent. Note the outer margin of the stomach (arrows). 
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Fig. 3. Case I. Gastric biopsy showing hyperplasia 
of the mucosa and cystic dilatation of the glands, typi- 
cal of Ménétrier’s disease. Hematoxylin and eosin. 


Case I: W. P., a 63-year-old Negro male, was 
admitted in March 1959 for anasarca. He had a 
complicated thirty-year history, including neuro- 
syphilis, grand mal seizures, lung abscesses requiring 
four thoracotomies, metastatic brain abscesses, and 
peripheral thrombophlebitis. During one of these 
admissions, in October 1956, a blood protein study 
was done and revealed an albumin of 3.1 and a 
gobulin of 3 gm. per cent. The patient then had 
no gastrointestinal complaints. In May _ 1958, 
he returned to the hospital with severe abdominal 
pain of six hours duration. Physical examination 
revealed a tender abdomen with some rigidity, and 
exploration was advised, which the patient refused. 
He was treated conservatively with a Miller-Abbott 
tube and fluids and gradually became well. 

Following recovery from this acute episode, a gas- 
trointestinal series was performed, which revealed 
extraordinarily large gastric rugae throughout ‘the 
stomach (Fig. 1). There were no discrete ulcera- 
tions, mass, or rigidity. The narrowing of the lumen 
was most marked in the antrum and appeared to be 
due to the thickening of the folds. In the middle 
third of the jejunum was a segment, approximately a 
foot in length, where there was a moderate degree of 
harrowing with a concentric lumen, effacement of 
the folds, and no evidence of any overhanging edges. 
This was presumed to be the residuum of a previous 
infarction of the small intestine. A blood protein ex 
amination at that time revealed further reduction of 
the serum albumin, which was now 2.4 gm. per cent; 
the globulin was 3.5 gm. per cent. 

In November 1958, the patient returned with an 
other episode of severe abdominal pain. Exploration 
was performed immediately, and gangrenous bowel 
Was encountered from 1 foot distal to the ligament of 
Treitz to 5 feet proximal to the ileocecal valve, which 
Was resected. A repeat blood protein study revealed 
atalbumin of 2.5 and a globulin of 4.5 gm. per cent. 
The patient made an uneventful recovery and did 
wt return to the hospital for four months. 

Follow-up examination revealed anasarea and as 


PROTEIN-LOSING DISORDERS OF GASTROINTESTINAL TRACT 






ALBUMIN 


-><« 














ANODE ORIGIN CATHODE 



























W.P. Electrophoretic pattern of gastric juice stained with Amido 
Black, demonstrating an abnormally large albumin peak. 
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W.P. Electrophoretic pattern of gastric juice stained with periodic 

acid—Schiff reagent. The small amounts of PAS positive material 

in the area of the large peak of the Amido Black-stained strip 

indicates that the peak is not mucopolysaccharide. G 

Fig.4. CaseI. <A. Electrophoretic pattern of gas- 
tric juice stained with periodic acid-Schiff reagent. The 
small amounts of PAS-positive material in the area of 
the large peak of the Amido Black-stained strip indicates 
that the peak is not mucopolysaccharide. 

B. Electrophoretic pattern of gastric juice stained 
with Amido Black, demonstrating an abnormally large 
albumin peak. 


cites. The status of the heart, kidneys, and liver 
was normal. Laboratory studies of the urine were 
negative. Blood proteins were: albumin 2.8 and 
globulin 2.9 gm. per cent. The carotene level was 
69 micrograms per 100 ml. The vitamin A tolerance 
curve was flat. The D-xylose urine excretion in 
five hours was 2.8 gm. These tests indicated the 
presence of malabsorption. The ascitic fluid showed 
a transudate with negative cultures and cytology. 
There was a histamine-fast achlorhydria. 

A gastrointestinal series again demonstrated the 
findings in the stomach previously described (Fig. 
2, A and B). Gastroscopy revealed a remarkably 
thick, viscid secretion overlying the thick rugal folds. 
Continuous washing with saline was necessary before 
the folds could be visualized. They appeared to be 
edematous and slightly erythematous. A Woods 
tube biopsy disclosed marked hyperplasia of the gas- 
tric mucosa and cystic dilatation of the glands (Fig. 
3). The patient was placed on diuretics and re- 
sponded well to this conservative treatment. 
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Fig. 5. Case II. The stomach is enlarged. The 
entire mucosa is replaced by numerous small nodular de- 
fects which also extend into the duodenum. In the 
fundus, the nodular defects are confluent. 


In August 1959, there was a recurrence of the 
anasarca. At that time, an I'*!-PVP test showed 2 
per cent in the stools in three days. Electrophoresis 
of gastric juice (Dr. G. B. J. Glass) demonstrated a 
large albumin peak (Fig. 4). The patient again re- 
sponded to diuretics. At the present time, he is being 
maintained on Chlorthiazide, vitamins, and a low- 
salt diet. There is minimal edema. 

Exudative Gastroenteropathy, \lénétrier’s 
Disease with Involvement of the Entire 
Intestinal Tract. Case II is unusual be- 
cause of the occurrence of Ménétrier’s 
disease of the stomach as well as of the 
small bowel and colon. Apparently, any 
portion of the gastrointestinal tract may 
be involved by this process. Since opera- 
tion is occasionally performed on the stom 
ach to alleviate the hypoproteinemia, ex- 
clusion of involvement of the sinall bowel 
and colon is important. Another feature 
of this case is the complete disappearance 
of the disease in the stomach and colon 
following operation for an adhesion in the 
region of the distal ileum. 





Case Il. B. B., a 56-year-old white male, was 
admitted to the hospital because of diarrhea. Ten 
me mnths before, he experienced the onset of Nausea, 
geen distention, and diarrhea with yellow, 
bulky, foul-smelling stools. At that time, he Was 
admitted to another hospital, where he was found to 
have a histamine-fast achlorhydria. An upper gas. 
trointestinal series was interpreted as being com. 
patible with lymphosarcoma of the stomach. 
Exploration was done, and a biopsy of the stomach 
revealed hypertrophic gastric rugae and no evidence 
of malignancy. An incidental Meckel’s diverticulum 
was resected. Symptoms continued and paresthesia. 
glossitis, hyperpigmentation, and peripheral edema 
developed. 

On admission to our hospital, physical examination 
revealed a blood pressure of 95,60 Hg, cheilosis, 
glossitis, a general increase in pigmentation, most 
marked in the flexor folds, a liver edge palpable 2 
em. below the costal margin and 2+ peripheral 
edema. Urinalysis, complete blood count, and de- 
terminations of urea nitrogen, blood sugar, bili- 
rubin, alkaline phosphatase, prothrombin time, and 
erythrocyte sedmentation rate were all normal 
Serum calcium was 9.0 and 7.6 mg. per 100 cc., 
serum phosphatase 2.6 and 3.2 mg. per 100 cc. A 
histamine-fast achlorhydria was demonstrated sey- 
eral times. Electrophoresis of gastric juice (by Dr 
G. B. J. Glass) revealed a large albumin peak 
Serum total protein was 4.5 gm. (albumin 2.7; glob- 
ulin 1.8). Serum total cholesterol was 120, with 
esters of 50. The guaiac test of the stool was 1+. 
Seventy-two hour stool collection for fat showed a 
fecal fat excretion of 8.3 gm. per day. Serum 
carotene was 3 per cent. Vitamin A tolerance test 
revealed: fasting, 23; four hours, 42; six hours, 109; 
eight hours, 112 per cent. Gastroscopy disclosed 
large folds with an edematous raw mucosa. Gastric 
biopsy revealed hyperplasia of the mucosa. Jejunal 
biopsy with a Shiner tube showed normal villi and 
borderline dilatation of the lacteals. An I'*!-PVP 
test demonstrated 2.9 per cent fecal excretion in 
three days. Sigmoidoscopy revealed polypoid ex- 
crescences, and biopsy of these showed mucosal 
hyperplasia. 

Roentgenograms of the gastrointestinal tract dis- 
closed a normal esophagus. The stomach was d- 
lated, and the entire mucosa was replaced by nu- 
merous small polypoid defects which also extended 
into the duodenum. Some of the lesions were con 
fluent, producing large nodules. There was no evr 
dence of any rigidity or ulceration (Fig. 4). The 
small bowel revealed thick folds which in places were 
coarsely nodular. There were slight dilatation and 
numerous tiny radiolucent filling defects which ap- 
peared to be due to punctate mucosal prominer.ces 
rather than excessive secretion (Fig. 6). 

Barium-enema examination revealed many large 
and small polypoid defects, especially in the right 
side of the colon. The changes here were less diffuse 


than in the stomach and small bowel (Fig. 4). 
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Fig. 6. Case IT. 
the bowel is slightly increased. 
prominences rather than excessive secretions. 


Fig. 7. Case II. 





Small bowel shows thick folds, which in places (arrow) are coarsely nodular. 
The lack of homogeneity of the barium appears to be due to punctate mucosal 
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The caliber of 


Double-contrast barium-enema study shows many large and small polypoid defects (ar- 


rows), These changes are less diffuse than those in the stomach and small bowel. 


The patient was discharged without treatment. 
An episode of intestinal obstruction subsided with 
conservative measures. On a gluten-free diet and 
Decadron, 3 mg. per day, there was some decrease in 
diarrhea but weight loss continued. 

On readmission, one month later, physical exami- 
nation and laboratory findings were unchanged. 
Serum cholesterol was 160; prothrombin time 18.5 
seconds (control, 13.5 seconds) and globulin 1.7 gm. 
Serum carotene was 95 y per cent; total protein 4.3 
gm., with albumin 2.6, and globulin 1.7. Urine xy- 
lose was 6.5 gm. in five hours (normal 5 gm.). Fecal 
fat was 14.8 gm. per day. Before discharge, the pa 
lint was treated with a high-protein, gluten-free 
diet, Decadron (3 mg. per day), calcium, two units of 
blood, and two units of albumin IV, with some im 
provement. 

Three weeks after discharge, an episode of small 
bowel obstruction occurred, and at surgery a knuckle 
olsmall intestine was found caught by a band, which 
was lysed. A remarkable clinical recovery ensued. 
Examination of the gastrointestinal tract now reveals 
only minimal prominence of the folds of the stomach 
and small bowel, and the polyps in the colon have 
completely disappeared. The changes in the stom 
ach and colon corresponded to the alterations in the 
tvels of the serum proteins which, at the present 
ume, are within normal limits. 





Exudative Enteropathy of Gordon. Case 
III is a typical instance of exudative en- 
teropathy as described by Gordon. The 
onset was in infancy, with marked edema. 
There was no hyperplasia of the gastro- 
intestinal tract. Lymphangiectasia was 
found on small intestinal biopsy. The 
positive roentgen findings to date have been 
limited to the small intestine. 


Case III: D.S., a 28-year-old female, had suf- 
fered from recurrent and then persistent edema and 
ascites since early infaney. The edema started at the 
age of twelve weeks and at first responded to bed rest. 
Since the age of eight, it had been persistent. The 
cardiac and renal status were always normal. There 
had been no unusual susceptibility to infections, nor 
was there ever diarrhea or steatorrhea. Roentgen 
examination of the small and large bowel in infancy 
were reported as negative. At the age of eight, a 
blood protein test revealed a serum albumin of 3.3 
and a serum globulin of 0.38 gm., with almost no 
gamina globulin on electrophoresis. Blood pressure 
at that time was 110/40. The patient had free acid 
in the stomach. The hemoglobin, red blood count, 
white blood count, and renal chemistries were nor- 
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Fig. 8. Case III. Jejunal biopsy with dilated submucosal lacteals, typical 
Gordon lesion. 





Fig.9. Case III. A. Slight dilatation of the proximal! jejunum and moderate dilatation of the distal jejunum. 
This is associated with prominence of the folds and slight increase in secretions 
B. The terminal ileum shows coarsening of the folds. There is no rigidity and no evidence of inflammatory 


change 

mal. The oral glucose tolerance curve was flat. studied at the age of twenty-four and was found to 
’ . . . . . ° 4% . Sor 
rhe edema and ascites continued despite various have a total protein of 4 with a serum albumin ol 2.0 

dietary and drug regimens. The patient was re- andaserum globulin of 1.4. She was treated with a 
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low-salt diet, various diuretics, and intermittent in- 
travenous infusions of salt-poor albumin. At the 
age of twenty-six, she went through a full-term preg- 
nancy complicated by mild preeclampsia but hada 
normal infant with normal serum proteins. 

On restudy, at the age of twenty-eight, the serum 
albumin was 2.4 and the serum globulin 2.7 gm. The 
urine and cardiac status were normal. A serum 
electrophoresis revealed low albumin and normal 
globulin. A fecal I'!-PVP excretion test was 3.5 
per cent in three days. A Shiner tube biopsy re- 
vealed typical dilated lacteals in the submucosa 
(Fig. 8). 

A gastrointestinal series demonstrated a normal 
esophagus, stomach, and duodenal bulb. The small 
bowel showed slight dilatation of the proximal je- 
junum and moderate dilatation of the distal je- 
junum. This was associated with prominence of the 
folds and slight increase in secretions (Fig. 10). The 
terminal ileum showed coarsening of the folds with no 
evidence of rigidity or any inflammatory change 
(Fig. 9) 

Diuretics, low-salt diet, and salt-poor albumin 
infusions partially control the edema and ascites. 


Exudative Enteropathy. Case IV is of 
interest for several reasons: (a) The pa- 
tient was followed for many years as a case 
of idiopathic hypoproteinemia. (5) He 
presented, in addition, many of the ele- 
ments of the malabsorption syndrome and 
for a number of years was considered to 
have sprue. (c) The case is probably the 
first on record with complete autopsy. 


Case IV: I. D.’s present illness began at the age 
of twenty-six with edema of the left leg. Over the 
next five years, there was a gradual increase in edema 
to involve both legs and the scrotum. At that time, 
the patient was first found to be hypoproteinemic, 
with a total protein of 4.6 gm. per cent, albumin 
28 gm. and globulin 1.8 gm. At the age of thirty- 
five, the edema had extended up to the abdominal 
wall, At this time, the total protein was 3.6 gm. 
per cent with a ratio of 2.5/1.1. The calcium was 
79 and phosphorus 2.6 mg. per cent. A gastro 
intestinal series, which is unavailable, revealed 
greatly increased secretions and some thickening 
of the folds. There was a histamine-fast achlor 
hydria. A low-salt, high-protein diet was without 
eflect. Recurrent erysipelas of the legs was frequent. 
Eleven years after the onset of the edema, the pa- 
tient re-entered the hospital with erysipelas of the 
legs, thrombophlebitis, and a left pleural effusion. 
At the age of forty, he was again admitted with cell- 
ulitis. Laboratory work-up revealed increased fat 
m the stool. The vitamin A tolerance curve was 
moderately flat. There was a total protein of 
3 9gm. per cent, with a ratio of 2.5/1.4. A gastro 
intestinal series again revealed thickening of the 
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Fig. 10. Case III. 
coarsening of the 





Minimal dilatation of small 
folds, and increased 


Treatment with 
The urine was negative 


The patient re-entered the hospital in 1945 with 


thrombophlebitis, with similar laboratory findings. 
At the age of forty-seven, he was admitted for 
steroid therapy. 
dependent edema and a left hydrothorax. 
bumin was 2.5, the globulin 2.1 gm. per cent. 
was a calcium of 9.3 mg. per cent and phosphorus 
of 1.9 mg. per cent. 
3+. <A gastrointestinal series revealed a normal 
esophagus and stomach. The small bowel was 
minimally dilated and associated with a moderate 
amount of secretions and prominence of the valvulae 
conniventes (Fig. 10). 
porosis of the bones included in the examination. 
Oral and intravenous glucese tolerance tests were 
normal, 
weeks without any significant change. 
he was considered to haye an atypical case of sprue 
with hypoproteinemia. 


At that time, there were marked 
The al- 
There 


Cephaline flocculation was 


There was moderate osteo- 


The patient was, given ACTH for two 
At this time, 


Steroids were given over the next six years, along 


With vitamin By, folic acid, multivitamins, Neohy- 
drin, crude liver, and various diets, without much 
effect. 


At the age of fifty-three, fever and cough recurred, 
The total protein at that 
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Fig. 11. Case VI. Status following jejunocolostomy 
for ileitis. The jejunum (arrow) adjacent to the stoma 
for 18 inches is dilated, with thick nodular folds. The 
possibility that these changes are due to exudative en- 
teropathy rather than recurrence has not been excluded. 


time was 6.0 gm. per cent with a ratio of 2.6/3.4. 
There was a left hydropneumothorax and a broncho- 
pleural fistula. The fecal fat was 7.8 gm. Urine 
xylose was normal, 6.8 gm. in five hours. Re- 
examination of the small intestinal tract again 
revealed similar findings. The roentgenologists 
noted that, because of the lack of significant dilata- 
tion of the small bowel, the findings were unusual 
for sprue. The patient died fifteen days after 
admission because of a cerebrovascular accident. 
The postmortem examination revealed occlusion of 
the right internal carotid artery by fresh thrombus, 
bronchopneumonia, and bronchiectasis. 

Because of Gordon’s findings and the published 
cases in the literature, this case was reviewed and 
the autopsy records restudied. Examination of the 
small intestine showed the typical dilated lacteals 
described by Gordon. In view of the persistent 
edema, the low proteins, the interesting small in- 
testinal changes, this case undoubtedly repre- 
sents an instance of exudative enteropathy and, as 
far as we know, is the first instance of autopsy ma- 
terial in this particular condition. 


IT. Secondary Form 


Regional Enteritis with Protein Loss. 
Recently, we have studied 3 patients with 
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regional enteritis exhibiting edema, hypo- 
albuminemia, and increased fecal yim. 
PVP excretion. 

Case V: A_ 19-year-old male with diffyse 
jejunoileitis exhibitied edema. He had a serym 
albumin of 1.8, a PVP excretion of 1.7 per cent, and 
borderline malabsorption. He was never operated 
upon. 

Case VI: In a 27-year-old male with regional 
ileitis edema developed after an ileotransverse colos- 
tomy with exclusion and later resection of the in. 
volved new terminal ileum (Fig. 11). He had a 
serum albumin of 2.8, a PVP excretion of 41 per 
cent, and marked steatorrhea and malabsorption, 

Case VII: A 37-year-old female with regional 
ileitis had edema after an ileotransverse colostomy 
with exclusion. The serum albumin was 2.3 gm. 
per cent and PVP excretion 5.5 per cent, with 
significant malabsorption. 

The frequency of marked gastrointestinal 
protein loss in regional enteritis is low. 
These cases of granulomatous enteritis and 
instances of carcinoma of the stomach and 
ulcerative colitis with abnormal loss of 
protein have shown no special roentgeno- 
logic features. 


ROENTGEN FINDINGS 


Ménétrier’s Disease: The most striking 
roentgen finding in Ménétrier’s disease is 
the presence of giant folds in the stomach. 
These are especially prominent on the 
greater curvature aspect, where they re- 
semble cerebral convolutions. There is no 
evidence of rigidity, nodularity, or ulcera- 
tion (Figs. 1 and 2). The bowel wall 
can be considerably thickened and the 
lumen narrowed by the enlarged folds (Fig. 
2, B). Peristaltic activity may be slightly 
diminished. In another form of Méné- 
trier’s disease involving the stomach, 
small nodules of varying size are seen pro- 
jecting into the gastric lumen. These may 
become confluent, but again discrete 
masses, marked rigidity or ulceration are 
not identified. 

Ménétrier’s disease may involve the 
small bowel and colon as well as the stom- 
ach. In one such case, the small bowel 
revealed thick folds, which, in places, were 
coarsely nodular. The caliber of the bowel 
was slightly increased. The lack of homo 
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Fig. 12. A. 


Lymphosarcoma. 


PROTEIN-LOSING DISORDERS OF GASTROINTESTINAL TRACT 


The stomach is slightly dilated. 


There are bizarre thick folds which become 


confluent and form tumor masses in the fundus of the stomach. 


B. Sprue. 


geneity of the barium appeared to be due 
to punctate mucosal prominences rather 
than excessive secretions (Fig. 6). 

In the colon, multiple polyps are identi- 
fied, varying from 0.5 to 2 cm. in diameter 
(Fig. 7). A reversal of the lesion in the 
stomach, small bowel, and colon was noted 
inone case. This was associated with a re- 
tum to normal of the serum protein and 
disappearance of the edema. 

Exudative Enteropathy of Gordon: In 2 
cases of Gordon’s exudative enteropathy 
there was coarsening of the folds, associated 
withm inimal dilatation and increased secre- 
tions. There was no evidence of any seg- 
mentation or fragmentation (Fig. 9). No 
inflammatory process was noted. 

In the secondary form, comprising cases 
of regional enteritis, ulcerative colitis, car- 
cnoma of the stomach, and sprue, no 
special roentgen changes, other than those 
of the underlying disease process, could be 
determined. 





Marked segmentation, increased secretions, dilatation, and fragmentation. 


DIFFERENTIAL DIAGNOSIS 

The most important organic lesion of the 
stomach which may be confused with exu- 
dative gastroenteropathy is lymphosar- 
coma. In lymphosarcoma (Fig. 12, A), 
however, there is evidence of rigidity, tu- 
mor masses, and more discrete involve- 
ment. There may be dilatation, and ulcer- 
ation is frequent. 

Benign lesions which may simulate gas- 
troenteropathy are the large folds of the 
stomach in so-called chronic gastritis. 
The enlargement of the folds in this latter 
condition is never as marked as in Méné- 
trier’s disease. Not every patient with 
enlarged folds within the stomach shows 
protein loss. In the small bowel, dif- 
ferentiation should be made from sprue 
and lymphosarcoma. In sprue, there are 
more dilatation and evidence of segmenta- 
tion and fragmentation (Fig. 12, B). In 
lymphosarcoma, tumor nodules can usually 
be identified. 
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On occasion, changes in the small bowel 
may be seen in cirrhosis, nephrosis, and 
pancreatitis, which may be similar to those 
described in exudative enteropathy. 

At the present time, no clear-cut pattern 
in the small bowel has been established. 

The polyps in the colon were indistin- 
guishable from the usual polypoid lesions 
that are encountered. 


SUMMARY 

1. The recognition that significant 
amounts of protein may leave the body va 
the gastrointestinal tract has focused 
attention on a group of disorders of the gut 
associated with protein loss. 

2. The present paper classifies such 
protein-losing disorders into two cate- 
gories: (A) primary, including exudative 
gastropathy (Ménétrier’s disease) and 
exudative enteropathy of Gordon; (B) 
secondary, associated with ulcerative, in- 
flammatory, and neoplastic disorders of the 
gut and primary malabsorptive states. 

3. The clinical, histologic, and _ es- 
pecially the radiographic features of these 
varieties are stressed in the present report. 
1075 Park Ave. 

New York 28, N. Y. 
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SUMMARIO IN INTERLINGUA 
Disordines a Perdita de Proteina, del Vias Gastrointestinal: Characteristicas Roentgenologic 


Le recognition que significative quanti- 
tates de proteina pote quitar le corpore via 
le systema gastrointestinal ha orientate le 
attention de varie investigatores verso un 
gruppo de disordines intestinal que es 
associate con perdita de proteina. 

In le presente communication ille dis- 
ordines a perdita de proteina es dividite in 


duo categorias. Illos es (A) conditiones 
primari, incluse gastropathia exsudative 
(morbo de Ménétrier) e enteropathia 
exsudative de Gordon, e (B) disordines 
secundari que es associate con conditiones 
ulcerative, inflammatori, e neoplastic del 
intestino e con primari statos de malabsorp- 
tion. 
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Le characteristicas clinic, histologic, e— 


specialmente radiographic del duo men- 
tionate varietates es emphatisate in le pre- 
gente communication. 

In morbo de Ménétrier, le plus frap- 
pante constatation roentgenologic es le 
presentia de gigante plicas in le stomacho. 
Istos es specialmente prominente in le 
aspecto del curvatura major ubi illos resi- 
mila convolutiones cerebral. Es notate, 
in tal casos, nulle evidentia de ulceration, 
de rigiditate, o de nodularitate. Le pariete 
del intestino es a vices spissificate e le 
passage restringite per le allargate plicas. 
In un forma del morbo, micre nodulos de 
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varie dimensiones es vidite projicite ad in 
le passage gastric. I] occurre que le 
intestino tenue e le colon es afficite si ben 
que le stomacho, monstrante plicas spissifi- 
cate que es a vices grossiermente nodular. 
In le colon, multiple polypos es identificate. 
In casos de enteropathia exsudative de 
Gordon, il occurre a vices un grossierifica- 
tion del plicas intestinal, associate con 
grados minimal de dilatation e de aug- 
mentos del secretiones. Le formas secun- 
dari del condition monstra nulle constata- 
tiones roentgenologic special altere que 
illos associate con le subjacente processo 
pathologic. 


TIA 


Radiation Therapy with High-Energy Electrons 
Part I. Physical Considerations, 10 to 60 Mev! 
R. LOEVINGER, Ph.D., C. J. KARZMARK, Ph.D., and M. WEISSBLUTH, Ph.D. 


EEP radiation therapy with electron 

beams is now being performed at a 
number of institutions. Physical studies 
were first made with a 24-Mev betatron (18, 
23, 35, 37-40, 67-69), but have subse- 
quently been reported with the electron 
beam of an 18-Mev betatron (3-7, 12, 13, 


21, 22, 25, 46-55, 64, 75, 78-80), a 100- 
Mev synchrotron (14, 62), a 35-Mev 
betatron (57, 61, 63, 65, 66, 82-87), 


a 45-Mev linear accelerator (8, 26, 27, 
59, 70, 71, 76, 77), and 8- and 15-Mev 
linear accelerators (2, 15, 16, 20, 24, 81). 
Detailed reviews of electron beam therapy 
and dosimetry have been published by 
Laughlin (40-42) and by Becker et al. (6). 

An investigative program directed to- 
ward electron-beam radiation therapy was 
started at Stanford University in 1954 
with the Mark IV 70-Mev microwave 
linear accelerator (1A) originally designed 
and built by the Microwave Laboratory of 
Stanford University for microwave and 
accelerator design studies. The present 
paper describes those studies on the 
physical properties of the electron beam 
which are of radiological significance. 
An accompanying paper reports the clinical 
aspects of the program (86). 


THE PHYSICAL ARRANGEMENT 


Figure 1 shows the general layout of the 
accelerator, treatment room, and therapy 
control room. (The accelerator control 
console was at another level, not shown.) 
The electrons were accelerated in two 
sections, after which they passed through 
a double deflection magnetic system. The 
first (analyzer) magnet and the slit served 
to define the electron energy and the 


energy spread. The second (deflection) 
magnet separated the electron beam from 
neutrons and x-rays created at the slit. 
The magnetic field was monitored at the 
first magnet by a rotating coil fluxmeter. 
which was calibrated in terms of electron 
energy by photoneutron activation thres- 
holds.’ 

The collimation system and accessories 
are shown in position in the treatment 
room in Figure 1 and in greater detail 
in Figure 2. The electrons emerged from 
the accelerator vacuum through an aluni- 
num window, traversed the transmission 
ion-chamber monitor, and then were scat- 
tered to the desired angular width. After 
passing through a secondary emission 
monitor, the beam traversed a collimator 
made of heavy Presdwood.* The walls of 
the upstream end of the collimator were 
5 em. thick, while those of the downstream 
end were 2.5 cm. thick, as shown in Figure 
2. At the downstream end of the colli- 
mator were located a double, cylindrical 
chamber, a block of the Presdwood suf- 
ficiently thick to stop electrons of the 
highest energy in use at a given time, anda 
transparent plastic treatment cone. For- 
ward and backward alignment lights aided 
in the precise set-up of patients and 
measuring equipment. A photograph of 
the collimator set-up is shown in Figure 3, 
and a mock patient set-up in Figure 4. 


BEAM MONITORS 


The transmission ion chamber shown 
mounted on the end of the accelerator im 
Figure 2 was a parallel-plate chamber with 
an air gap of 1.5 mm. It served only 
as an indicator of accelerator output for 


1From the Department of Radiology and the Biophysics Laboratory, Stanford University, Stanford, Calif 
Presented in part at the Forty-sixth Annual Meeting of the Radiological Society of North America, Cineinnat 


Ohio, Dec. 4-9, 1960. 


This work was supported by the U. S. Atomic Energy Commission under contract AT (04-3)-21. 


3 C!2 and Cu® (41). 
* Masonite diestock (Benelex 70), density 1.4 gm./c.c. 
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the operating technician and played no 
tole in monitoring therapy irradiations. 

The secondary emission monitor (SEM) 
was the basic monitor for all therapy 
aid test irradiations. For reasons of 
patient safety, it was never used alone in 
\ratment but always in conjunction with 
one pair of the ion-chamber monitors 
ICM) at the downstream end of the 
collimator. Each unit of the ICM con- 
‘sted of two concentric aluminum tubes, 
the collecting volume being a cylindrical 
sap 0.8 mm. thick and 6.0 mm. in di- 
ameter. The tubes extended tlie full width 
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Plan of the accelerator, treatment room, and control room. 
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Schematic cross section of the collimation system and accessories. 


of the collimator. One such ICM pair 
was horizontal, and another was vertical, 
as shown schematically in Figure _ 5. 
For each pair the center (collecting) 
cylinders were connected in parallel, while 
the outer (high-voltage) cylinders could be 
given the same or opposite polarities. 
Thus each ICM pair could indicate the 
difference or the sum of the currents from 
the electron beam at the opposite sides of 
the collimator. With the difference con- 
nection, the beam and the collimator could 
be made coaxial with a precision of about 
1.0 mm. (as shown by photographic tests). 





R. LOEVINGER, 


of the collimation system and 


accessories 
aph of a mock patient set-up 
With the sum connection, the ICM current 
monitored the scattered electron beam. 
Since the ICM was located in the wings of 
the scattered beam, the current ratio ICM 
SEM served to indicate the width of the 
beam (and thus to indicate the presence of 
the correct scatterer for a given energy) 

The method of reading current and 
current ratios is shown in Figure 5. Two 
standard, commercial, total-feedback elec- 
trometers were used.‘ These instruments 
had open input positions, so it was con- 
venient to supply a sequence of capacitors 
for optional] integration of the input signal, 
or for increasing the time constant when 
the input current used. To obtain 
current (or charge) ratios, the two feed 
‘+s were fed into a simple 
larger of the two signals was 
helical potentiometer, 
an electronic null indicator’ showed 

The desired ratio then 
ved from the potentiometer reading. 
(shown 
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schematically as “probe” in Figure ; 
could be similarly related to the SEM 
current. Since current (or charge) ratios 
could be obtained in this fashion with 
appreciably greater precision and speed 
than could absolute values, the atic: 
were used whenever possible. 

The current ratio ICM/SEM was ay 
insensitive function of electron energy for 
a beam scattered to full treatment width 
For a narrow unscattered beam at 2 
Mev (or higher), however, the ratio was a 
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Fig. 5. Electrical schematic drawing of the 
circuit for comparing the SEM current to the current 
from the horizontal or vertical ICM pair, or from a 
probe chamber. 


strong function of energy. As a result 
it was observed and recorded daily under 
standardized conditions, as a_ sensitive 
check on the constancy of the energy 
calibration. 

The SEM consisted of 9 thin aluminum 
foils (in a high vacuum maintained by 
an ion pump), so connected as to collect 
the secondary electrons ejected by the 
beam (74). For purposes of calibration 
the SEM was mounted immediately up- 
stream from a large Faraday cup (41 
52). The ratio of the currents is shown in 
Figure 6. From 20 to 70 Mev the ratio 
increases slowly; below 20 Mev the scat: 
tering of the electrons by the SEM 
causes the FC reading to be too low. The 
current-voltage characteristic of the SEM 

also shown in Figure 6—no immediate 
“as wnation is available for its unusu 
nature. For routine measurements thi 
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Fig.6. The ratio of the SEM current to the Faraday 


cup current for a range of electron energies, and for a 
range of collecting voltages. 


SEM was used with a collecting voltage 
of 900 to 1,000 volts, of either polarity. 

The SEM was originally developed 
op. cit.) as a monitor reliably free of the 
recombination problem of ionization cham- 
bers. It does, in fact, solve this problem, 
and in our experience has been an accurate 
and reproducible monitor in all respects 
except the following: the observed current 
showed a small dependence (+3 per cent) 
on the position of the beam, and the current 
was not quite reproducible immediately 
alter reversing the polarity of the col- 
lecting voltage. The SEM showed excel- 
lent long-term stability. 

The recombination loss of the ICM, and 
all other ionization probes used, was 
investigated and reported elsewhere (44). 
All ionization measurements given in 
this paper have been corrected for’ re- 
combination loss. 


BEAM SCATTERING 

The scatterer inserted into the beam 
(at the end of the accelerator) changes the 
field size, the dose rate, and the field 
wiformity. To get information on the 
scatterer vs. dose-rate relationship, good 
geometry attenuation measurements were 
made, with the experimental arrangement 
shown schematically in Figure 7. The 
experimental results illustrated in that 
igure are for 30-Mev electrons. It is to be 
hoted that a single good geometry at 
lenuation curve is valid for aluminum, 
copper, and lead, down to an attenuation 
of about 10 per cent, provided the seat 
lerer thickness is given in radiation lengths. 
Similar measurements at 10 and 50 Mev 
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Fig. 7. Good geometry attenuation of 30 Mev elec- 
trons in 3 materials. For added scatterer thicknesses 
up to about 0.1 radiation length, the same curve fits 
measurements at 10 and 50 Mev. The curve shape is 
dependent on the experimental set-up to a significant 
extent, so it is assumed that the systematic errors are 
greater than the accidental errors, and experimental 
points are not given. 


showed that the same curve applied, again 
down to about 10 per cent. For thickness 
greater than about 0.1 radiation length, 
the various curves diverge. 

That the good geometry attenuation is 
independent of atomic number follows 
from the usual assumption that for thin 
targets both scattering and bremsstrah- 
lung production are the same for all 
materials, if thickness is measured in 
radiation lengths. This implies that all 
scattering materials give approximately the 
same bremsstrahlung background for a 


given scattered beam width. Experiments 
(not shown) on aluminum, copper, and 
lead confirmed this prediction. Even 


though the theory of electron-energy loss 
shows that for the energy region under 
consideration the concept of a radiation 
length is not strictly valid, there are 
theoretical reasons justifying its use (45), 
and in fact the assumption that all thin 
scatterers are interchangeable in terms of 
radiation lengths proved to be sufficiently 
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Fig. 8. The same as Fig. 7, with the same scale of 


ordinates, but the abscissae are now in gm./em.? The 
electron range is for all practical purposes at the bend 
in the curves. Thus the axial bremsstrahlung intensity 
is approximately 0.15 per cent for the 3 materials. 
Nearly the same value was obtained at 10 and 50 Mev. 














TABLE 1: PHYSICAL PROPERTIES OF SCATTERING 
MATERIALS 
Density —Radiation Length— 

Material gm./cm.? (gm. /cm.? (cm.) 

He 1.72 Xx 85.4 4.80 x 105 

Air 1.29 x 1073 36.5 2.82 X 10° 

Al 2.4a 23.9 8.8 

Cu 8.96 12.8 1.43 

Pb 11.34 5.82 0.512 
accurate and very convenient. Informa- 


tion on radiation lengths is given in Table 
I for all the materials used in the work 
being reported here. 

The good geometry attenuation meas- 
urements at 30 Mev were carried beyond 
the maximum electron range, with the 
results shown in Figure 8, where the 
abscissae are now in gm./cm’*. As would be 
expected, the range in gm./cm.? is approx- 
imately the same for ali materials. The 
figure shows that the forward brems- 
strahlung intensity is also approximately 
the same for all materials, and has a 
value of about 0.15 per cent of the original 
electron intensity at the measurement 
point. (This numerical value is approx- 
imate only, as it depends on the detector 
used.) Since approximately the same 


value was obtained at 10 and 50 Mev, it is 
concluded that the forward bremsstrahlung 
intensity from a target of one full electron 
range is roughly independent of energy 
and atomic number, over the intervals 
tested (81). 
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scatterer thickness in radiation lengths. The curves 
give the width corresponding to 90 and 95 per cent oj 
the axial intensity. The abscissae do not include the 
189 cm. of air (7 milliradiation lengths at normal 
temperature and pressure). In round numbers, ()] 
radiation length is about 1 cm. Al and 0.5 mm. Pb 





TABLE II: STANDARD IRRADIATION CONDITIONS* 


4 i Total Scatterer 
Electron Energy 








{inm 
Mev (189 cm. air NTP7 plus 
At the At the 
Magnet Surface Al Pb 
10 9.3 0.46 0 
15 13.9 0.91 0 
20 18.4 1.63 0 
30 27.5 1.48 0.116 
40 36.1 0.46 0.336 
50 44.0 0.46 0.49 
60 50.8 0.46 0.711 
65 52.0 0.46 0.99 





* The electron energy at the surface is calculated fren 
the electron energy at the magnet, the total scatterer, 
and the total mean energy loss (collision plus radiative 
The latter is calculated from standard formulas 
Strictly speaking, the energy at the surface should have 
been calculated from the most probable energy loss, 
but this would change the tabulated values by less than 
1.5 per cent (9, 10, 15). 

{NTP = 
em., 0° C. 


normal temperature and pressure = 


The beam width in air at 30 Mev is 
seen in Figure 9 to be the same for a given 
thickness of scatterer in radiation lengths 
of either aluminum or lead. The ratio 
of the energy loss per radiation length in 
aluminum to that in lead is 2.9, 1%, 
and 1.7 at 10, 30, and 50 Mev respectively; 
thus it is advantageous to use a high atomic 
number scatterer whenever possible. To 
simplify the experimental procedures, Cet 


tain standard conditions were choset. 
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These standard energies, scatterers, and 
wrrected energies are listed in Table II. 
in each case the scatterer was chosen 
to give approximately a 15-cm. diameter 
fed (at the 90 per cent level) in air. 
Whenever possible the added scatterer was 
lead. 

In Figure 10 are shown central-axis 
depth dose curves at 30 Mev for total 
gatterer thicknesses of 7, 41, 103, and 
137 milliradiation lengths (m.r.l). In 
Figure 11 are the isodose curves for the 
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lowed the 180 cm. of air to be displaced by 
helium at atmospheric pressure. The 
effect of the air is seen to be a displace- 
ment of the central-axis depth-dose curve 
by just the amount to be expected from 
an appropriate range-energy relation. The 
curves of Figure 12 were obtained at 
30 Mev, and similar results were observed 
at 10 and 20 Mev. A comparable dis- 
placement of depth-dose curves by air 
spaces and other materials has recently 
been reported (61). 
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Fig. 10. Central-axis depth-dose curves for 30 Mev electrons, 10 cm. 
diameter field, 200 cm. SSD, for various total scatterer thicknesses in milli- 


radiation lengths, as follows: 


Total scatterer: 7 41 103 157 m.r.l. 
Al: 0.5 1.5 0.5 0.5 mim. 

Pb: 0 0.1 0.5 0.8 mm. 

Energy at surface: 29 27 26 25 Mev. 


The 189 cm. of air (7 m.r.1.) is Not included in the above scatterer, but is in- 


cluded in the estimate of electron energy 


‘at the phantom surface. The ordi- 


nates are relative density on parallel film in a polystyrene phantom, not cor- 
rected for the perpendicular/parallel ratio (Fig. 25). 


i and 41 m.r.l. thicknesses, the latter 
being the standard scatterer at 30 Mev. 
It is clear that the depth-dose curves 
deteriorate (in the sense of a rounding of 
the shoulder) with added scatterer (65). 
It is just this effect which caused us to 
choose a working distance of 200 cm. and 
which produced the observation that it is 
more favorable to improve the field size 
by increasing the distance than by adding 
scatterer (75). 

To determine the effect of the air in the 
path of the electron beam on the depth- 
dose curves, the experiment shown sche- 
matically in Figure 12 was performed. 
A plastic bag was constructed which al- 





FIELD-DEFINING CONES AND APERTURES 


To obtain part of the information neces- 


sary for design of therapy cones and 
apertures, poor geometry attenuation 


measurements were made with the experi- 
mental set-up shown schematically in 
Figure 13. The results demonstrated in 
that figure were obtained at 30 Mev, and 
qualitatively similar results were obtained 
at 10, 20, and 50 Mev. Presdwood and 
aluminum show well defined maximum 
ranges. The copper and lead maximum 
ranges are not well defined, but in any event 
are not greater than the aluminum range. 
Of particular interest is the brems- 
strahlung intensity as a function of atomic 
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Fig. 11. Isodose curves for the 7 (broken line) and 
41 (solid line) m-r.l. scatterer of Fig. 10. The latter 
was the standard scatterer for 30 Mev electrons, as 


shown in Table I] 
Fig. 12. Shift of the central-axis depth-dose curves 
for 30-Mev electrons when 180 cm. of air is displaced 


by helium at atmospheric pressure. The ordinates are 
relative density on a parallel film in polystyrene, not 
<orrected for the perpendicular/parallel ratio (Fig 


Fr 


aw 


number and energy. This is presented in 
Figure 14, which gives the relative ioni- 
zation chamber current at an absorber 
thickness equal to the aluminum range 
at each energy, for four materials. For 
energies from 10 to 30 Mev, lead produces 
about four times the bremsstrahlung back- 
ground of Presdwood (which is presumably 
equivalent for this purpose to plastic, 
water, etc.). Above 30 Mev the increased 
absorption of the x-rays in the lead itself 
causes the lead/Presdwood ratio to drop 
off—to about 2.5 at 50 Mev. Aluminum 
produces about twice the x-ray back- 
ground of Presdwood, at all energies 
tested. 

With these considerations in mind, a 
plastic cone was designed, as indicated 
in Figure 2 and shown in Figure 15. It 
had an inside opening of 12.5 & 12.5 
«m. and was mounted so that its axis of 
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rotation coincided accurately with th 
beam axis. The walls were thick enough 
to stop 30-Mev electrons diverging at an 
angle of 2 to 3 degrees. The field-shaping 
was accomplished with plastic inserts 
one of which is shown in the upper half of 
Figure 15. These inserts were easily 
shaped to give the desired field for each 
patient. The end of the cone was placed 
directly on the skin, as an aid in im. 
mobilization. 











It was found that the plastic was 
T T T | LU | T mi omias 
100 F 4 
re Ff j 
Zz 4 
Wd ION 7 
= L SCATT CH 4 
= a SHIELD“ | 
oO 4 
Ss 
= 1OF + 
WwW 1 
= 4 1 
ra L 4 
< - : 
~ 
WwW b iat 
oa tik 
- 
if 7 








0 10 20 #30 40 
SCATTERER THICKNESS (g/cm’] 


Fig. 13. Poor geometry attenuation measurements at 
30 Mev 


contributing a large number of scattered 
electrons to the tissue surface. An adap- 
tation of the cone was therefore devised. 
which is shown in the lower half of Figure 
15. The upstream lead aperture was 
just large enough to prevent beam elec- 
trons from reaching the inside surface of 
the 12.5 & 12.5-cm. cone. It was fixed in 
position. ‘The downstream lead aperture 
(5 em. from the exit end) was removable 
and defined the shape of all fields less than 
12.5 cm. square. A number of standard 


apertures were made, and special aper- 
tures were easily cut for individual patients 
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as needed. Various thicknesses were used, 
nce the aperture need not be thicker than 
one maximum electron range (which can 
ye taken from an aluminum range-energy 
relation, in gm. cm.*). With this arrange- 
ment, the plastic cone serves essentially as 
asupport for the lead apertures. 

Figure 16 shows the effect on central- 
ais depth-dose curves at 30 Mev of the 
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Fig. 14. Bremsstrahlung intensity from 10 to 50 


Mev, from poor geometry attenuation curves such as 
those shown in Fig. 13. The ordinates for the 4 mate- 
nals are taken from the attenuation curve at each 
energy at a scatterer thickness corresponding to the Al 
range, 


two methods of field-shaping illustrated in 
figure 15. Water phantom depth-dose 


measurements are given for the same 
leld size and both apertures, and for 
a wide field with no cone present. The 


three curves are shown in their correct 
lationship to one another, and it is 
clear that the lead aperture contributes a 
mall percentage to the central axis dose by 
lectron scatter, while the plastic aperture 
vontributes nearly 40 per cent. ‘This kind 
of information may be lost when the 
curves are individually normalized. 

The lead aperture was designed after a 
“ries of experiments (not shown) on 
slancing-angle electron scatter by various 
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Fig. 15. Plastic cone used in therapy and depth- 
dose studies. The electron beam traveled from left to 
right. Field-shaping was accomplished for the first 
patients with plastic inserts as shown above the center 
line, and for the later patients by a pair of lead aper- 
tures as shown below the center line 
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Fig. 16. The influence of the two field-shaping 
methods shown in Figure 15 on the central-axis depth- 
dose curves at 830 Mev. The ordinates are relative ion 
currents in a water phantom. The measurements were 
made at different times with different conditions, and 
have been adjusted slightly to show what is believed to 
be a correct relationship. 


materials. It was found that there is a 
small-angle scattering, and, independently, 
a wide-angle scattering. By aligning the 
surface with the direction of electron 
motion, the former, but not the latter, 
can be eliminated. The small-angle scatter 
decreases with increasing atomic number, 
and falls off very rapidly in intensity 
with the distance of a few centimeters. 
Thus, lead apertures at 5 cm. from the 
skin seem advantageous. The ease with 


which an arbitrary field shape can be 
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g 7 ealized representation of a large-field 
s pth-dose curve, showing the build-up 
region near the entrance surface, the linear fall-off 
which extrapolates to the background at the practical 
range R t the axis of abscissae at R “he 
maximum range is R Redrawn from Katz and Pen- 


produced seems an important additional 
advantage. 

The scatter contribution from the plastic 
cone, shown in Figure 16, is of considerably 
lower energy than the primary electrons, 
and serves to round the shoulder of the 
central-axis depth-dose curve (65). For 
this reason it was our feeling that scattered 
electrons from the aperture or cone were to 
be avoided as much as possible. Some- 
what similar reasoning has been previously 
given (22, 83), though the view has some- 
times been expressed that the electrons 
scattered at the surface of low-Z collima- 
tors help to square off the isodose curves by 
raising the dose at the periphery relative 
to the center (2, 54, 79). 

LARGE-FIELD CENTRAL-AXIS 
DEPTH-DOSE CURVES 

When a mono-energetic beam of elec 
trons is absorbed in a homogeneous ma- 
terial of low atomic number, there results a 
central-axis depth-dose curve with the 
general shape shown in Figure 17. A 
poor geometry absorption curve has quali 
the same shape. A 10 or 15 
per cent build-up from the surface to a 
broad maximum is followed by a more or 
hnear fall-off, until] the curve turns 
with a small tail into the background. 
The extrapolation of the linear region to 
the background the 


tatively 


less 


extrapolated gives 


practical range KR, (also called the extra 
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polated range). The point at which th 
electron curve becomes indistinguishaby 
from the background gives the maxim, 
range R,. The extrapolation of the lines 
region on the axis of abscissae is her 
designated as &,, though it is not 


“range’’ in any meaningful way. 7) 
difference between R, and R, is yen 


small at energies below 25 Mev but 


comes quite large above 40 Mev. Aboy 
50 Mev, R, is greater than R.,, 


Absorption curves of electrons hay 
usually been measured in aluminum, wit! 
poor geometry and a _ particle counter 
These technics and results have bee 
extensively reviewed (9, 10, 60), and th 
range-energy relation has been well es 
tablished by Katz and Penfold, who gir 


(34) 
R, = 0.5307 — 0.106 gm./cm.? Al, 

2.5 << T < 17 Mev 
where 7 is the kinetic energy of the ele 
tron. While this equation is derived from 
number vs. thickness curves, and depth- 
dose curves are ionization (or film-black 
ening, or chemical change) vs. thickness 
curves, several authors have found that th 
correction from ionization-thickness t 
number-thickness curves changes R, b) 
only | or 2 per cent (29, 39). 

Central-axis depth-dose curves measured 
in water are given in Figures 1 and 
19.6 These are large-field curves, derived 
from measurements made in water phan 
toms under the conditions described in 
Table II. The basic measurements wer 
made with the ferrous sulfate dosimeter 
system and were extended to the lowest 
and highest energies, and to very shallow 
and very great depths, by ionization and 
film methods. 

The data from which Figures 18 and !' 
were drawn have been analyzed in the 
manner of those of Figure 17, with the 
following results: 

Re 0.54 7 
Ry — R, 


0.4 em. water e 
1.6 em, water ? 


ie < 7 4) Mev 


» he obtainee 


© Large copies of Figures 18 and 19 may 
from the authors 
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»—-R, = 0.00.2 0.4 0:7 1.0 1.4 cm. water 
No T = <24 28 32 36 40 44 Mev (4) 
Published depth-dose data (27, 34, 


4, 37, 39, 43, 54, 57, 59, 66, 84, 87) have 
heen surveyed, with a view to getting a 
liable mean range-energy relation for 
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(13), gave precisely comparable poor ge- 
ometry and depth-dose curves for Plexiglas 


and aluminum at 6, 10, and 15.8 Mev, 
and there is no _ significant difference 
in the R, values derived from his curves 
by the two methods. Thus, in spite of 








RELATIVE DEPTH DOSE 


— + 








O 2 4 6 8 10 


12 14 16 18 eo 22 24 

















18 DEPTH IN WATER (cm) 
60 pF a | ——— T 
| RELATIVE ] 
- 95 peptH pose 99/ | 9% 8%! 70 60% 
in 90 A 
= | | | | = 
>5 40 a + { | + + a + 4 
| +40 J 
a | A | 
Ww +30 J 
S 30 it GAZ EE 
Gon +20 1 
S 7" Rp +1lO 4 
& 99 | | } Gyr | a Ae 
6 | Yl” 
4 fou” 
w 10 | jee | 
} } 
CS ee oe ee ee oe ee ee ee ee ee = ne a 
0 2 4 6 8 io 12 14 1 18 20 22 24 
19 DEPTH IN WATER (cm) 
Fig. 18. Large-field central-axis depth-dose curves for an electron beam 


SSD. 
10 cm 


at 200 cm 
beam, 10 X 
authors) 
em. FSD (82). 
Fig. 19 
depth for fixed relative depth doses 


field, 100 em 


The dotted line is a depth-dose curve for 
FSD (unpublished measurements by the 
The broken line is a depth-dose curve for a 22 Mev x-ray beam, LOO 


a &-Mev x-ray 


The electron depth-dose data of Figure 18 plotted as energy vs 
The broken line is the practical range 


R,, from Equation 2. It coincides with the 10 per cent curve for depths less 


than l6em., 


water depth doses (45). In all the data 
that were examined, no significant devia 
ton from a linear range-energy relationship 
was Observed. In our own data, we found 
no significant difference between 2, values 
rom chemical and chamber 
depth doses. Breitling, in a detailed 
tudy of scatter as a function of depth 


ionization 


considerable disagreement among different 
authors, it is that a_ linear 
range-energy relationship could be a reli 
able and convenient basis for determining 
the energy of a mono-energetic electron 
beam, up to 40 to 50 Mev at least. From 
a comparison of the published results 
with our own data, corrected to a common 


suggested 





916 


basis as much as possible, the following 
mean range-energy relation is proposed: 


R, = 0.537 — 0.3 cm. water 
5<7<50 Mev (5) 


If this is applied to central-axis depth-dose 
measurements made with a small ionization 
chamber in a water phantom, the cal- 
culated values of the kinetic energy 
of the electrons will be in satisfactory 
agreement with the results of other meth- 
ods. 


ve) 
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R, at 15 to 20 Mev (54). Above 29 Mey 
the required field diameter is about 1) 
em. For smaller diameters the pene. 
tration of the depth-dose curve beyond 
the maximum decreases, as shown jy 
Figure 20. The practical range R,, whik 
not a function of field size (39), becomes 
difficult or impossible to specify when the 
field gets sufficiently small, since the depth. 
dose curve becomes exponential (8) 
In this manner the depth-dose curve can 
be analyzed into primary and scatter 
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Fig. 20. 


Central-axis depth-dose curves as a function of aperture diameter. 


The ordinates are relative net density on parallel films in a polystyrene phan- 
tom, not corrected for the perpendicular/parallel ratio (Fig. 25). 


An important aspect of electron depth- 
dose curves is the relatively sharp drop- 
off following the broad maximum. It is 
considered advantageous for this part of 
the curve to be as nearly square as possible. 
Examination of published depth-dose 
curves shows that, with this criterion, the 
‘“best’’ curves are those obtained with 
the linear accelerator where the beam is 
scanned instead of scattered (36), after 
which come the curves of the present work. 


SMALL FIELDS, BACK-SCATTER, 
INHOMOGENEITIES 

The preceding section discussed Jarge- 
field curves, with reference to fields suf- 
ficiently large that further increase in 
field size would not change the central- 
axis depth-dose curve. The required 
field diameter for large-field curves is 
about 2.5 R, at 5 Mev, falling to about 


contributions (16). Clearly, for large 
fields the dose at an appreciable depth 
arises largely from scattered electrons. 

Back-scatter at the depth of the dose 
maximum was measured as shown if 
Figure 21. It is seen that 6 to 7 mm. of 
unit density material gives full back- 
scatter, which is about 10 per cent at 10) 
Mev and about 4 per cent above 20 Mev. 
A very complete study of back-scatter 
has been made by Breitling (13). 

An experiment on the effect of inhomo- 
geneities was performed, as shown schemat- 
ically in Figure 22. A film was exposed in 
a Presdwood phantom parallel to the 
beam direction and immediately adjacent 
to one piece of Presdwood which had two 
holes, each 5.5 mm. thick, perpendicular 
to the film, and 35 mm. in diameter parallel 
to the film. These shallow air gaps, 


one side of the film only, caused large 
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Fig. 21. Electron back-scatter at the depth of the dose 
maximum. 


disturbances in depth dose, as shown in 


the figure. For electron therapy the 
inhomogeneities of the body, both’ in 
atomic number and in density (19), 


must be taken into account (18, 23, 61). 


DEPTH-DOSE MEASUREMENTS 


Perhaps the most _ straightforward 
method of making dose-distribution meas- 
urements is with a small ionization cham- 
ber in a water phantom. For this purpose 
we used a selsyn-controlled remote-posi- 
tioning device and an ionization chamber 
with a conducting Teflon cap and a col- 
lection volume approximately 3 mm. in 
diameter and 3 mm. long (25 mm.*). 
There was a guard electrode between the 
high-voltage and the collecting electrode, 
the latter being 0.3 mm. copper wire. 
The insulation was polyethylene. While 
satisfactory measurements were made with 
this small ion chamber, two problems 
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Fig. 22. Experiment to illustrate the effect of an 
air gap on the 20-Mev electron depth-dose curve. 
Two circular gaps, 35 mm. in diameter and 5.5 mm. 
thick, were on one side of the parallel film in a Presd- 
wood phantom, at the depths shown. Ordinates are 
relative net density, not corrected for the perpendicu- 
lar/parallel ratio (Fig. 25). 
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Fig. 28. Central-axis depth-dose measurements at 


40 Mev in a water phantom. The lower curve gives 
the percentage of error which results from using a fixed 
polarity on the ionization chamber. 


arose. The first had to do with ion 
recombination within the collecting vol- 
ume, a problem which was satisfactorily 
solved and has been reported (44). The 
second arose from the discovery of signif- 
icant differences between depth-dose curves 
measured with positive and with negative 
collecting voltage. With the assumption 
that the true curve is the mean of the two 
polarities, it is possible to determine the 
percentage of error in using a fixed polarity. 
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range 


This is shown in Figure 23 for a large field 
at 36 Mev. The error is small unti! close 
to the end of the electron range, but 
becomes large at the end of the range and 
beyond. Comparison with other meas- 
urement methods confirmed the fact that 
the mean current gave the correct value. 

A polarity error in the build-up region 
of a transition curve has been noted 
many times and has been quantitatively 
explained by Johns ef al. as arising from 
a net gain or loss of recoil electrons in the 
collecting electrode (31). This theory 
probably explains the first part of the 
polarity error of Figure 23, which is 
very slightly negative at the surface, 
changes sign at the maximum of the 
depth-dose curve, and continues to rise 
slightly as the depth-dose curve falls more 
steeply. The sharp increase in the polarity 
error at the end of the range is not expli- 
cable by this theory.’ 

It seemed on principle that the most 
fundamental method of depth-dose deter- 
mination would be the use of a chemical 
dosimeter. Accordingly, central-axis meas- 
urements were made with the ferrous 
sulfate dosimeter (see below). A com- 
parison of the chemical and ion-chamber 
depth doses is given in Figure 24. The 
different energies are in close agreement 
for the first three-quarters of the elec- 


It now (December 1961) appears that the anoma- 
lous polarity error was instrumental in origin, due ap- 
parently to the small potential difference between the 
input grid of the electrometer tube and ground. 


December 1%) 


tron range, beyond which the data fall 
apart, presumably because of the Joy 
precision of both the chemical and the 
ion-chamber measurements at the loy 
intensities near the end of the range. 

If the chemical dosimeter is assumed to 
be energy-independent, the dotted cury 
of Figure 24 must be attributed to the 
energy-dependence of the ion chamber 
The average energy per ion pair (I 
can be assumed energy-independent, with 
a value between 33 and 34 electron volts 
(28). There remains the stopping power 
ratio, which is known to be energy- 
dependent (28, 58). By the assumption of 
a linear fall of energy with depth, a 
stopping-power ratio can be computed for 
20, 30, and 40 Mev electrons as a function 
of depth, and the result agrees approx- 
imately with the broken line of Figure 24. 
A more precise calculation would take 
into account the secondary electron spec- 
trum at each depth, determined either 
experimentally (16) or theoretically (12, 
28, 41, 84). It seems clear, however, that 
the energy-dependence of small ion cham- 
bers arises from the energy-dependence of 
the stopping-power ratios, which in tum 
is almost entirely due to the density effect 
in the energy region under consideration. 

Probably the most rapid method of 
obtaining dose distribution data is the 
photographic (17, 18). A single sheet of 
film in a plane containing the beam axis, 
inside a suitable phantom, will yield a 
complete set of isodensity lines charac- 
terizing the dose distribution in the plane. 
Since the size and shape of the field were 
adapted to each patient, and frequently 
were changed during the course of therapy 
in a given case, no technic other than the 
photographic offered the necessary speed 
and convenience. The routine clinical 
dose-distribution studies were made in 4 
polystyrene phantom with Type M film 
parallel to the beam axis. This technic 
has long been in use (14). 

Markus and Paul (47) made an extensive 
theoretical and experimental investigation 
of film dosimetry of electron beams and 
concluded that the use of films parallel to 
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the beam direction is a valid method 
except in the build-up region. There, 
they argued, where the electron direction 
is parallel to the film plane, the increased 
«ater associated with the higher atomic 
number of the emulsion will cause the 
shotographic density to be too low, 
yhereas at a depth where the electrons 
ae no longer parallel this effect will 
disappear. 

Because of the wide range of isodose 
curves needed for therapy purposes, the 
limited time available for our work, and 
the asymmetrical and irregular shape of 
many clinical fields, it was necessary to 
yse film parallel to the beam axis. A 
polystyrene phantom was constructed with 
the surfaces machined flat, and the film 
was exposed inside a single layer of pro- 
tective opaque paper with the phantom 
pressed very tightly together. An inves- 
tigation of the density ratio of perpen- 
dicular to parallel film was carried out by 
means of equivalent exposures and simul- 
taneous development. The results for a 
polystyrene phantom are shown in Figure 
25, The lowest energy (9.3 Mev) shows 
one correction, and the other energies (18 
to 36 Mev) seem to group more or less 
around another correction curve. While 
there is considerable scatter in the data, 
the trend is unmistakable. Moreover, the 
direction of the ratio is that predicted by 
Markus and Paul—the parallel film reads 
too low in the build-up region (46). 
Corrections to parallel films in solid 
phantoms were applied, as indicated by 
the findings shown in Figure 25, and the 
results were then in good agreement with 
other measurement methods for the build- 
up region. 

If the phantom is not tightly pressed 
together, film artefacts result (59). If 
athin narrow strip of paper (~0.1 mm.) 
is placed on the surface of the parallel 
lm, it leaves a visible shadow for its 
«tire length. The explanation seems to 
be that the electrons are more easily 
‘attered into than out of an air volume; 
thus there is a tendency for the electrons 
0 scatter into and follow any tunnels 
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DEPTH IN POLYSTYRENE (CM) 


Fig. 25. Ratio of perpendicular to parallel photo- 
graphic densities vs. depth in a polystyrene phantom. 
The curves shown were used when necessary as cor- 
rection factors for densities read on parallel films. 


parallel to the beam direction. This 
indicates the possibility that part of the 
explanation for Figure 25 might be the 
inevitable air space between the plastic 
surface and the film. 

In order to eliminate this air, a method 
was found for exposing film in water. 
If film is immersed directly into water, the 
Cerenkov radiation causes the exposure 
to be largely optical, and thus unsuitable 
for purposes of dosimetry (18). It was 
found that the Cerenkov radiation was 
absorbed by the addition of 0.5 gm. of 
finely divided graphite per liter of water.’ 
Using this “opaque water,”’ the experi- 
ments of Figure 25 were repeated, with the 
results shown in Figure 26. The situation 
is now changed: the parallel film gives a 
density too high for the first few milli- 
meters, then too low for the remainder of 
the build-up region. Evidently the true 
situation is somewhat more complex than 
is indicated by the analysis of Markus and 
Paul. 

The exposure of wet films in opaque 
water is not particularly difficult, provided 
the tendency of the film to swell and 

8’ Obtained in aqueous suspension from Concrete 


Chemicals Co., Redwood City, Calif., who inform, us 
that the particle size is 10 to 30 mu. 

































920 

| 

ws 

4 

a 

& 

° 

eo 

a 

sc 

.. 

7 

2G 

oz bk 

86 

w 

a 

ec 

Ww 

a 

—_ — 
ie] 2 4 6 8 1 12 
26 DEPTH IN WATER (CM) 
100 f a 
x 

” 80 

°o 

ra) POLYSTYRENE 

x UNCORRECTED POLY 
- 60 
- WATER, DRY 
= WATER, WET 
w 40 
2 CHEMICAL EFF DENS 
aq 
S @= WATER 1.00 
2 20 

| X= POLY 0.97 
OL_ , P : 
e) 2 4 6 B 10 12 14 16 

27 EFFECTIVE DENSITY x DEPTH IN cm 
Fig. 26. Ratio of perpendicular to parallel photo- 


graphic densities for film exposed wet in ‘‘opaque”’ 
water. 

Fig. 27. Comparison of large-field central-axis 
depth dose determined by different methods. The 
films were parallel to the beam. All curves are es- 
sentially in agreement in the build-up region, except the 
uncorrected film, which is shown only for the poly- 
styrene exposure. 


buckle is properly taken into account. 
Films exposed in this manner were among 
the very best, in respect to the absence of 
apparent irregularities or artefacts. Never- 
theless, these depth doses disagreed with 
all others. The situation is summarized 
in Figure 27, for a large-field depth dose at 
27 Mev. After the film has been corrected 
by means of Figure 25, chemical and 
parallel-film depth doses in polystyrene 
are in good agreement with each other 
and with chemical depth doses in water, 
provided the effective density of poly- 
styrene is taken as 0.97. A film exposed 
dry in water (covered with very thin 
black plastic) shows slightly less penetra- 
tion, and a film exposed wet in water 
shows still less penetration. 

In interpreting the density of film in 
terms of dose, the shape of the charac- 
teristic curve of the film must be known. 
In our experience with Type M x-ray 
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film (chosen for its slow speed) the density 
above fog showed a linear relationship to 
exposure up to an optical density of , 
(18). The film was developed with inter. 
mittent gaseous burst agitation, in liquid 
x-ray developer, for a time 30 per cent 
longer than specified by the manufacturer 
Density measurements were made oy 
a photomultiplier-type densitometer,’ cajj. 
brated on a standard photographic step- 
wedge. The densitometer had an aperture 
of 0.3 mm. for our measurements. 


ABSOLUTE DOSIMETRY, NEUTRON EXPOSURE 


The doses to the patients were based 
on the Fricke ferrous sulfate chemical 
dosimeter, using a G = 15.7, assumed to be 
independent of energy’ (28, 57, 88). At 
each energy, the chemical dosimeter was 
used to establish the absorbed dose, 
relative to the secondary emission monitor, 
at the maximum in a water phantom for 
a standard large field. Then with various 
cones, apertures, and field sizes, the 
relative maximum dose in a water phantom 
was determined with the small depth-dose 
probe described above. 

As an additional safeguard, an ionization 
chamber was calibrated in rads at the 
maximum of the dose distribution in a 
Presdwood phantom for the standard large 
fields. A 100-r Victoreen medium-energy 
thimble chamber was used as a cable- 
connected detector. Because of the un- 
known effect of the large volume of the 
thimble, and the scattering and shadowing 
due to the metal stem, the chamber read- 
ings cannot be assumed to be e.s.u./c.c. 
The arbitrary unit ‘“‘vic’’ was used to 
indicate a charge which gave a nominal 
reading of 1 “r’’ on the charger-reader. 
In Figure 28 is shown the ratio rad/vic 
as a function of energy for this instrument. 
The broken curve is Laughlin’s calculated 
curve for rad per e.s.u./c.c., normalized 
to fit the present data at 20 Mev (dl). 
The solid curve is drawn to extend the 


9 Macbeth Quantalog densitometer. 

10 The symbol G is customarily used for the molecular 
yield, given here in ferric ions formed per 100 ev ab- 
sorbed. 








Vol. 77 


broken 
observ! 
due te 
stoppit 

The 
from t 
eter S 
styrene 
2 mm. 
the so 
Contac 
surface 
dosime 
by giv! 
ceresin 
was Su 
polyst} 
both al 
ical dey 

Asso 
energy 
flux of 
39, 40, 
shieldit 
The ne 
side th 
operati 
neutro: 
tion we 
exceed 


EFFECT 


Dep 
water, 
glas ar 
It wa 
depth- 
sential 
substa: 
definec 
water 
stance. 
mn line: 
is rept 
penetr: 
gm./¢ 
Sey = 
density 
sities 
pairs ¢ 








mber 196) 


density 
ship to 
y of 
| inter. 
liquid 
T cent 
Cturer, 
de on 
,” cali- 
> Step- 
erture 


OSURE 
based 
-mical 
| to be 
7. 
Tr was 
dose, 
mitor, 
m for 
1rious 

the 
ntom 
'-dose 


ation 
t the 
in a 
large 
lergy 
‘able- 
> un- 
f the 
wing 
read- 
/ Ce. 
d to 
ninal 
ader. 
1 / vic 
lent. 
lated 
lized 
(41). 
the 


cular 
v ab- 








Vol. 77 


broken curve and to fit the data. The 
observed energy dependence is presumably 
due to the energy dependence of the 
stopping-power ratio (see above). 

The chemical technics did not differ 
jom the standard (28, 73). The dosim- 
eer solution was exposed in a_ poly- 
styrene receptacle 5 cm. in diameter and 
)mm. deep. The polystyrene cover over 
the solution was about 0.8 mm. thick. 
Contact with the machined polystyrene 
surface had a small poisoning effect on the 
dosimeter solution; this was remedied 
by giving the polystyrene a thin coating of 
ceresin wax. This polystyrene container 
was supported in a water phantom, or in a 
polystyrene phantom, and used to measure 
both absolute calibration factors and chem- 
ical depth doses. 

Associated with an electron beam of 
energy above about 10 Mev is a measurable 
fux of neutrons. Previous studies (26, 
39, 40, 83) have shown that with proper 
shielding the neutron dose is not excessive. 
The neutron exposure to the patient out- 
side the treatment field, and also to the 
operating personnel, was monitored with 
neutron-sensitive film badges. No indica- 
tion was found of neutron exposures which 
exceeded permissible values. 


EFFECTIVE DENSITIES, EXPERIMENTAL AND 
THEORETICAL 

Depth-dose measurements were made in 
water, polystyrene, acrylic plastic (Plexi- 
glas and Lucite), Presdwood, and Mix D. 
It was found that these central-axis 
depth-dose curves could be made es- 
sitially coincident by assigning to each 
substance an effective density, which is 
defined as the ratio of the penetration in 
water to the penetration in a given sub- 
tance. If the penetration is measured 
in linear units (cm.), the effective density 
Ss represented here by p,;;, while, if the 
penetration is measured in mass units 
gm.jem.*), it is represented here by 
Ser = Perr/ Pm, Where pm is the mass 
density. These empirical effective den- 
‘ties were determined from some 25 
pats of depth-dose curves. Only those 
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ion chamber reading (vic) at the dose maximum. The 
broken curve is Laughlin’s calculated curve for rad per 
e.s.u./e.c. normalized at 20 Mev. The solid curve is 
drawn to fit the data. 


pairs were considered where the same 
detector was used under identical radiation 
conditions. The comparison consisted 
essentially in matching the curves beyond 
the maximum, since the depths of the 
small build-up region and the broad 
maximum were very insensitive to changes 
in assumed density. No energy depend- 
ence of the effective densities was observed 
from 10 to 45 Mev. The results were very 
concordant, and the mean values are 
believed to be accurate to about +1 
per cent. The four experimental effective 
densities are tabulated in the last column 
of Table ITI. 

The interaction of fast electrons with 
matter is primarily through energy loss by 
elastic and radiative collisions, and through 
elastic scattering, processes for which the 
basic physics is well known and has been 
reviewed in detail (1, 9, 10, 30, 60, 72). 
In each of the theoretical expressions for 
these interactions, there occurs a product 
of terms of the form p,, times a quantity 
with the dimensions of length times a 
function of atomic number and atomic 
weight (45). There are altogether four 
such functions, of which two turn out to 
be of particular interest here: Z/A and 
Z'3(Z + 1)/A. The former occurs in the 


formula for the energy loss by elastic 
collision, and the latter occurs in the 
argument of the logarithm in the formula for 
These 


the mean square scattering angle. 














Q99 
TABLE III: CALCULATED AND EXPERIMENTAL DENSI- 
TIES RELATIVE TO WATER 
Effective 
Material* Elec- Calcu- Experi- 
Mass __ tron lated mental 
Dm, Pe (Ps Pers 
Untempered 
Presd wood 0.96 0.92 0.91 0.88 
Mix D 0.97 0.99 0.95 0.94 
Polystyrene 1.04 1.01 0.97 0.965 
Water 1.00 1.00 1.00 1.00 
Acrylic plastic 1.18 1.15 1.i2 £35 





*Untempered Masonite Presdwood (The Masonite 
Corp The tabulated values of p, and p, are based 
mn chemical analysis. The measured value of pm, varied 
by as much as +3 per cent from piece to piece 

Mix D: Composition given by Jones (33), who gives 
The tabulated value of p,, is an experi- 
for the Mix D purchased from Astor, 
nd Lawrence, Ltd., Strand, London W.C. 2, 


= ()aQ0 





(TH), 
plastic: Methyl methacrylate, C.,HsO., is 
as Plexiglas (Rohm and Haas: and Lucite 
in the United States. Chemical analysis 

significant deviation from the chemical 





formula 


functions can be formulated so as to be ap- 
plicable to an element, a compound, or a 
mixture, as follows: 


pZ 
= D4 (6) 
oo bbe Z + 1) a 
= A i) 


The summation is over all the elements in a 
given material, where Z; is the atomic 
number, A; the atomic weight, and p, 
parts by weight of the 7" element, normal- 
ized such that =p, = 1. Since in practice 
we are interested only in relative values 
of the /,’s, it is convenient to define two 
additional dimensionless parameters, which 
are 


& = 7) (3) 
f 
p ren (9) 
{ Pm) i) water 
where p,, is the mass density, and 7 = e 
and s. In the centimeter-gram-second 


system, the last equation becomes 


Pi = Pwki » (10) 


which appears to be dimensional] but is not. 
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Aside from constants, f, is the number of 
electrons per gram; hence, g, is the number 
of electrons per gram relative to the number 
of electrons per gram of water, and p, is the 
number of electrons per cubic centimete 
relative to the number of electrons per cubic 
centimeter of water. By analogy, g, and, 
also can be considered to be densities rela. 
tive to water, per unit mass and per unit 
volume, respectively, and here referred to 
as ‘calculated effective densities.” 

Table III gives measured values oj 
Pm, Calculated values of p, and p,, and 
experimental values of p,,,, for the fix 
substances in which depth-dose measure. 
ments were made. It is seen there that 
the calculated effective density, p, is 
more nearly equal to the experimental 
effective density, p,;;, than either the 
mass density, pm, or the electron density 
p-. It is concluded that, at least for 
nearly-water-equivalent substances, 
gives a satisfactory estimate of p,,, for 
electrons in the energy range 10 to 4) 
Mev. 

If the present assumptions are correct, 
electron ranges and depth-dose curves 
for wide parallel electron beams can be 
scaled with g.,, from one material to 
another of nearly equal Z, independent of 
density. This is of interest for establishing 
basic depth-dose curves, which can be 
intercompared among different labora- 
tories, and in studying the theory of fast- 
electron interactions. It is particularly 
interesting to note that g, = 1.00 for 
aluminum, but only 0.87 for carbon. Thus 
the usual assumption that Al ranges can 
be scaled with p,, should be accurate for 
water, but not for carbon, if the present 
analysis is correct. 

When the isodose surfaces are not 
parallel to the phantom surface—., for 
small or irregular fields, or near the 
edge of any field—equivalence must be 
linear, 7.€., peyy ~ 1. Polystyrene is the 
most nearly water equivalent of the 
materials of Table III. Others have been 
considered in detail elsewhere (45). 

Markus and Paul (46) used a somewhat 
different theoretical method of specifying 
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the composition of a ‘‘water-equivalent”’ 
phantom material for electron-beam 
dosimetry. 

DISCUSSION 


An outstanding characteristic of elec- 
tron-beam therapy is the ease with which 
, superficial volume of arbitrary size and 
depth can be irradiated, with good pro- 
fection of neighboring and underlying 
issues. Our clinical experience, in agree- 
ment with that of others, showed that this 
ofers a real advantage in some circum- 
tances (86). Securing this advantage is, 
however, not always straightforward, since 
the technics developed for photon beams 
cannot in all cases be taken over directly 
jor electron beams. It is necessary to be 
qware that there are a number of difficult 
aspects in the control and dosimetry of 
dectron beams of energy above 10 Mev, 
among which are the following: 

1. The use of scattering foils to widen 
the beam results in increased brems- 
strahlung and less desirable depth-dose 
curves. 

2. Field-defining apertures contribute 
sattered electrons to the skin and brems- 
strahlung to the deep tissues. 

3. The depth-dose curves lose their 
sharp cut-off for small fields and also 
at high energies. 

4. Dose distribution is very sensitive to 
inhomogeneities in mass density. 

d. The relatively sharp dose fall-off 
ior a single field means that opposing 
dlectron fields may have an unexpected 
dose maximum or minimum at the center, 
due to a small error in depth-dose informa- 
tion or estimated patient thickness or 
tissue density. 

6. The decrease in energy from the 
«trance surface to the end of the electron 
range increases the complexity of a physical 
atalysis, since the various physical proces 
*s by which electrons interact with 
matter have different energy dependences. 
lt also makes ion-chamber depth-dose 
ieterminations dependent on a knowledge 
il the energy-dependence of the conversion 
actor. In particular, the polarization 
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effect increases the energy-dependence of 
stopping powers relative to air. 

7. There is no readily available solid 
material which is closely water- and tissue- 
equivalent. 

8. Dosimetry with parallel films requires 
special care and correction factors to give 
meaningful results, especially near the 
entrance surface. 

9. There are unexplained discrepancies 
between depth-dose curves measured by 
different methods. 

While Minder et a/. (57) have taken note 
of these difficulties, most investigators 
have considered the dosimetry technics as 
straightforward, probably because few 
comparisons have been made of measure- 
ments by different methods and different 
laboratories. 

These problems can be solved to the 
extent that electron beams form a useful 
therapeutic modality up to an energy of 
at least 20 Mev. The question of the 
energy at which the disadvantages begin 
to outweigh the advantages finds no direct 
answer in our physical data. It has been 
argued that electron beams are useful only 
up to 18 or 20 Mev, largely on the basis 
of considerations of integral dose, skin 
dose, and sensitivity of dose distribution 


to tissue inhomogeneities (25, 64). These 
conclusions, however, are not un- 


ambiguous, since it has been argued that a 
different integral dose calculation favors 
electrons up to at least 35 Mev, the 
biological skin dose is lower than the 
physical skin dose, and the effect of 
inhomogeneities can be allowed for (S4, 
S5). 

In any attempt to evaluate fully the 
usefulness of electron therapy, it is neces- 
sary to consider a number of special 
technics with which we have had no direct 
experience. The electron beam can be 
controlled or scanned with a magnetic 
field (11, 27, 65, 66, 71). Special apertures, 
shields, and treatment grids can be used 
(3, 5, 6, 18, 21, 65, 77). The tendency of 
electron isodoses to remain parallel to the 
entrance surface can be used with wedge 
fields or moving-beam or moving-patient 
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technics (4, 6, 18, 38, 42). It is possible to 
utilize the scattering properties of elec- 
trons to treat around a corner (48), 
simulate x-ray depth doses (51), or mix 
electron and x-ray beams (20). 

Still another important aspect of the 
physical evaluation of electron-beam 
therapy is a study of the distribution of 
linear energy transfer with depth, since 
the possibility exists of some _ special 
biological effects due to an LET distri- 
bution somewhat different from that of a 
photon beam. One theoretical study 
concluded that no qualitative biological 
difference is to be expected for a 14-Mev 
electron beam compared to an x-ray beam 
(24), but another concluded that a signif- 
icant difference is to be expected for a 30- 
Mev electron beam (84). It is likely that 
these different conclusions are due to 
different methods of analysis and that 
the final answer will be obtained from 
combined physical and_ radiobiological 
studies. 


SUMMARY 


Physical studies on radiologicaily im- 
portant properties of an electron beam 
are reported. A description is given of the 
method used for beam monitoring, beam 
widening by scattering, and field definition 
by cones and apertures. Large-field cen- 
tral-axis depth-dose curves are given. 
The effects of back-scatter, small fields, 
and tissue inhomogeneities are briefly 
discussed. Methods used for depth-dose 
measurements are described, with emphasis 
on the inconsistencies which were observed. 
Results are given for the absolute do- 
simetry performed with the ferrous sulfate 
dosimeter. The intercomparison of cen- 
tral-axis depth-dose curves taken in dif- 
ferent materials leads to the concept of an 
empirical “‘effective density.” The ad- 
vantages and disadvantages of electron 
therapy at energies above 10 Mev are 
presented from the physical point of view. 
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SUMMARIO IN INTERLINGUA 


Radiotherapia con Electrones a Alte Energia. 


Parte I. 


Un eminente characteristica del therapia 
a fasce de electrones es le facilitate con 
que un volumine superficial de dimensiones 
e de profundor arbitrari pote esser irra- 


Considerationes Physic, 10 a 60 Mev 


diate, con bon protection de tissu vicin ¢ 
subjacente. Le experientia del autores, de 
accordo con le experientia de alteros, 
revela que isto representa un ver avantage 
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rte circumstantias. Tamen, profitar 
je iste avantage es non semper directe- 
mente possibile, proque le technicas dis- 
yeloppate pro fasces photonic non pote 
eser transferite simplemente sub omne 
wnditiones a fasces electronic. 

Le presente communication es concer- 
site con studios physic del radiologica- 
mente importante proprietates del fasce 
dectronic. Es describite le methodo usate 
in controlar le fasce, le allargamento del 
iasce per dispersion, e le definition del 
campo per conos e aperturas. Es _pre- 
gntate curvas de dosage in profundor a axe 
Es discutite 


in ce 


ventral pro grande campos. 


brevemente le effectos de retrodispersion, 
micre campos, e inhomogeneitate tissular. 
Le methodos usate in le mesuration del 
dose in profundor es describite, con atten- 
tion special prestate al inconsistentias ob- 
servate. Es presentate resultatos pro le 
dosimetria absolute effectuate con le dosi- 
metro a sulfato ferrose. Le intercompara- 
tion del curvas de dosage in profundor a 
axe central prendite in differente materiales 
duce al concepto de un empiric ‘‘densitute 
efficace.’’ Le avantages e disavantages del 
therapia a electrones con energias de plus 
que 10 Mev es discutite ab ie puncto de 
vista physic. 





Radiation Therapy with High-Energy Electrons 
Part II. Clinical Experience, 10 to 40 Mev' 
L. M. ZATZ, M.D., C. F. von ESSEN, M.D.,? and H. S. KAPLAN, M.D. 


IGH-ENERGY ELECTRON beams offer cer- 
H tain advantages in physical distribution 
for radiotherapy: (a) There is a relatively 
homogeneous dose from the surface of the 
irradiated tissue down to a given depth, 
and beyond that depth the dose decreases 
rapidly. (b) The depth to which the dose is 
effective can be varied by changing the 
energy of the beam. (c) Per gram of tissue 
there is no significant differential absorp- 
tion of electrons in bone as compared to 
soft tissue (6, 14). Ovadia and Uhlmann 
have stated that in treating deep lesions 
the use of parallel opposing electron-beam 
fields reduces the integral dose to healthy 
tissues and is an arrangement which 
can be accurately reproduced for repeated 
treatments (11). In addition to these 
physical advantages, Zuppinger and others 
have claimed that the biological effects 
of electrons are more favorable for tumor 
therapy than the effects produced by simi- 
lar doses of x-rays (16, 18). 

In May 1958, the Mark IV linear ac- 
celerator at the W. W. Hansen Labora- 
tories of Physics, Stanford University, was 
made available to us for clinical use on a 
part-time basis. This machine was capa- 
ble of producing a useful electron beam of 
energy varying between 10 and 70 Mev. 
The clinical program terminated in April 
1960, when the machine was committed 
to other purposes. During the two-year 
period, 42 lesions were treated with elec- 
tron beams of 10 to 40 Mev. We are 
reporting our clinical observations and our 
initial impressions of the usefulness of 
electron-beam therapy. Extensive studies 
of dosimetry and collimation are the 
subject of a companion paper by Loevinger, 
Karzmark, and Weissbluth (10). 


1 From the Department of Radiology, Stanford University School of Medicine, Palo Alto, Calif 
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Fig. 1. Central axis depth-dose curves for a 10 x 
10 cm. field. The energy is the electron energy at the 
skin. 


EQUIPMENT AND METHODS 


The electron beam emerged from the 
linear accelerator in a fixed horizontal 
direction. After passing through a system 
of monitors, the electrons were scattered 
in aluminum to provide a beam of the 
desired width. Beyond the scatterer the 
beam was collimated to the desired field 
size and shape. The means of collimation 
varied during the period of the study as the 
physical data were accumulated. In the 
initial phases, the collimator was a 5.7-cm.- 
thick aluminum aperture 81 cm. from the 
scatterer, with a collimator-skin distance 
of 19 cm. In order to reduce the width 
of the penumbra, the scatterer-skin dis- 
tance was subsequently increased to 20) 
cm. and a plastic collimator which extended 
to the skin surface was used. Later, in 
order to reduce the skin dose from elec- 
trons scattered by the plastic, the final 
treatment collimation was changed to a 
lead aperture 5 cm. from the skin surface. 

The fixed position of the accelerator 
required that the position of the patient 
be adjusted to the beam. A chair that 
could be elevated hydraulically, with an ad- 
justable back and head rest, was used for 
this purpose. A light localizer and an 


Presented in 
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1960. 


This work was supported by the Atomic Energy Commission under contract AT (04-3 )-21. ; 
2 Present address: Department of Radiology, Yale University School of Medicine, New Haven, Conn. 
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optical back pointer aided in accurate 
positioning . The dose distribution was 
studied by the use of ionization chambers, 
{lm, and the ferrous sulfate dosimeter. A 
oraph of central-axis depth doses for ener- 
ses varying from 10 to 60 Mev is shown 
‘ Figure 1. A complete description of the 
apparatus, the system of collimation, and 
the methods used to measure the dose 
distribution is presented in the companion 
paper by Loevinger et al., cited above. 
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Fig. 2. Treatment plan for a carcinoma of the retro- 
molar trigone with submandibular and cervical lymph 
node metastases. A 3-cm. thick plastic bolus was used 
w reduce the depth of penetration of the beam over 
the ubmandibular and cervical nodes. 


In cases where the depth of the neo- 
plastic involvement varied within a single 
ield, the depth of penetration of the beam 
was reduced in the more superficial portions 
of the lesion by the use of plastic bolus. 
his is illustrated by the treatment plan for 
a patient having an epidermoid carci- 
toma of the retromolar trigone with sub- 
mandibular and cervical node metastases 
Fig. 2). The energy of the electrons was 
chosen to encompass the deepest part of the 
tumor. The bolus was used over the more 
superficial cervical nodes, thus sparing the 
wderlying uninvolved tissues. The use of 
bolus raised the skin dose to 100 per cent. 
In addition, there appeared to be an in- 
teased skin reaction at the edge of the 
volus, possibly due to scattered soft 
ectrons. This was reduced by rounding 


the edge of the bolus, but was not elim- 
nated completely. 
The calculated 


isodose patterns pro- 
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Fig. 3. Central axis depth-dose curves for opposing 


parallel fields for three different phantom widths. The 
minimum tumor dose was taken as 90 per cent of the 
maximum dose for each energy. A corresponding curve 
for 5-Mev x-rays is included for comparison. 


duced by opposing electron fields in unit 
density phantoms of three different widths 
are shown in Figure 3. In each curve the 
minimum tumor dose equals 90 per cent 
of the maximum dose delivered to the 
treated area. The distance over which 
-ach isodose curve is above the 100 per cent 
line represents the maximum width of a 
central lesion that could be treated by that 
particular energy, allowing no more than 
10 per cent variation in dose across the 
tumor. An isodose curve for 5 Mev x- 
rays is included for comparison. The 
difference between any one electron isodose 
curve and the x-ray isodose, in the area 
lateral to where the tumor would be, 
represents the difference in dose delivered 
to the nontumor tissues by the two 
modalities. 

For example, the dose distribution for 
5-Mev x-rays can be compared with that 
for 30-Mev electrons. The opposing 30- 
Mev electron fields would be suitable for 
treating a midline lesion 5 cm. wide in a 
volume 20 cm. wide. Between the depths 
of 0.2 and 7.5 cm. from each surface, the 
dose from the x-rays would be considerably 
higher in the normal tissue than the dose 
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cervical nodes Patient 

r 5,700 ‘ skin in thirty-six days 
2-cm 12.5-Mev electrons). There 

r} with a large area of moist 





f the field 


electrons, whereas at the skin 
y dose would be approximately 
70 per cent of the electron dose. If, 
the width of the lesion under 
treatment was greater than 5 cm., a higher 
electron energy would be needed. As the 
energy increases, the ability of the electron 
beam to spare normal tissues relative to 
the x-ray beam diminishes. Similarly, the 
skin dose delivered by the electron beam 


from the 


the x-ray 


however, 


relative to the x-ray beam increases. 


Thus, with parallel opposing electron 
beam fields, the dose distribution varies 


with the energy of the beam and the thick 
ness of the tissue irradiated. For any 
given tissue thickness, there is a threshold 
energy below which the dose distribution 
independent of the other 
the dose 


of each field is 


field. As the energy increases, 


in the middle of the tissue increases until 
there is a relatively uniform dose across the 
part. Thereafter, the midline dose be 
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comes greater than the lateral dose. pro- 
ducing a central peak. The peak gradually 
broadens with increasing energy until the 
dose becomes uniform across the part. |j 
the energy is held constant but the thick- 
ness of the irradiated tissue is decreased 
the same changes are produced in the dos 
distribution. 


MATERIAL 


Initially, patients with locally advanced 
primary lesions or metastates in super. 
ficial areas were treated in order that 
we might become familiar with the technics 
and the radiation reactions. Subse- 
quently, patients with less advanced or 
deeper lesions which seemed particularly 
suitable for electron-beam therapy were 
accepted for treatment. Because of other 
commitments for the machine, patients 
were treated on a_ three-treatment-per- 
week schedule, usually on Monday, Wed- 
nesday, and Friday. In 6 of the 42 lesions 
treated, low doses were administered either 
for study of the time-dose relationships or 
because of the poor condition of the 
patient. In the majority of the remain- 
ing 36 cases the minimum tumor dose 
was about 6,000 rads in five weeks. In 
every instance, the energy of the electron 
beam was chosen so that the minimum 
tumor dose was 0) per cent of the maximum 
dose delivered to the irradiated field. 

The longest follow-up after treatment 
has been thirty months and the shortest, 


four months. Because of this _ short 
interval and the small number of cases, 
no statistical assessment is possible. Eval- 


uation has therefore been focused on the 
radiation reactions and on the response of 
the tumor in the treated area rather than 
on control of the total disease. Table | 
lists the lesions treated and the results 


to date. 


OBSERVATIONS 


Skin Reaction: Minimum tumor doses 
of approximately 6,000 rads delivered in 
five weeks through 10 * 12-cm. neck fields 
resulted in a skin dose of approximately 


5,700 rads. This regularly produced 4 





Vol. 77 


severe 
reactiol 
Fig. 
severe 
to sim 
which 
those 1 
everit} 
rather | 
followe' 
wet-Ski 
pigmen 
the irr: 
late ski 
who ha 
in the 
beam (1 
in the si 
Five 
opposin 
wes. 1 
the nas 
tases, 1 
tongue, 
cervical 
carcinot 
patients 
0X 1 
to 6,001 
The ski 
il) per ¢ 
reaction 
iry desc 
While 
kin-spa 
age X-Fé 
tron the 
with res 
skin dos 
tither 
lields is 
tumor ¢ 
inereasit 
trast, Wi 
may be 
dose wi! 
tumor ¢ 
Muco. 
erved j 
mouth ; 
those pr 





aber 14 


» pro- 
dually 
il the 
ce Ff 
thick- 
eased, 
e dose 


anced 
super- 
that 
“hnies 
ubse- 
ed] or 
larly 
were 
other 
tients 
t-per- 
Wed- 
sions 
-ither 
ps or 
the 
nain- 
dose 
In 
ctron 
mum 
mum 
field 
ment 
rtest, 
short 
ASES, 
Eval 
1 the 
se of 
than 
ble | 
sults 


loses 
d in 
fields 
ately 


j 4 





ns) 


RADIATION THERAPY WITH HIGH-ENERGY ELECTRONS 93 1 


a 
Vol. 74 


vere dry reaction and usually a wet 
action in a large portion of the field 

Fig. 4). The skin reactions were less 
vere when the same dose was applied 
) small fields. The late skin changes 
which have appeared are consistent with 
those following acute reactions of equal 
verity produced by x-rays. Despite the 
ather short time these patients have been 
iollowed since treatment, those who had 
yet-skin reactions show definite atrophy, 
pigment changes, and telangiectases in 
the irradiated areas. Moderately severe 
ate skin changes were seen in a patient 
sho had received previous x-ray treatment 
in the areas irradiated with the electron 
jeam (Fig. 7). He is described more fully 
inthe section on prior x-ray therapy. 

Five patients were treated with parallel 
opposing electron beams of varying ener- 
vies. They included 2 with carcinoma of 
the nasopharynx and cervical node metas- 
tases, | with a carcinoma of the posterior 
tongue, | with a pyriform sinus lesion with 
ervical node metastases, and 1 with a 
carcinoma of the apex of the lung. These 
patients were treated through fields of 
)X 10cm. or less. Tumor doses of 5,000 
10 6,000 rads were delivered in five weeks. 
lhe skin doses were estimated to be 55 to 
il/per cent of the tumor dose and the skin 
reactions did not progress beyond a mild 
ry desquamation. 

While the electron beam has very little 
kin-sparing effect compared to megavolt- 
ie X-rays, a definite advantage of elec- 
ron therapy over 200-kvp x-ray therapy 
with respect to skin dose was noted. ‘The 
kin dose produced by 200-kvp x-rays with 
ther single fields or parallel opposing 
ields is always larger than the minimum 
tumor dose and the excess increases with 
nereasing depth of the tumor. In con 
trast, with the electron beam the skin dose 
nay be approximately equal to the tumor 
lose with single fields and less than the 
lumor dose with parallel opposing fields. 
Mucosal Reactions: ‘he 
“ved in the mucous membranes of the 
nouth and pharynx were comparable to 
those produced by similar doses of x-rays. 


reactions ob 


Six thousand rads in five weeks produced 
a confluent mucositis. The reactions were 
sharply limited to the high-dose area; 
none were observed on the opposite side 
with single-field therapy directed to one 
side of the oral cavity (Fig. 5). The 
mucosal reactions usually appeared at 
doses of 2,000 to 2,500 rads and healed by 
two to four weeks after completion of 
therapy. 

Tumor Response: Our overall experience 
is shown in Table I. Metastatic tumor 


LESIONS TREATED WITH HIGH-ENERGY 


ELECTRONS AND RESULTS 


TABLE I: 








= Results ——. 
Site of Lesion an Con- oe wel 
Cases Failed deter- 
trolled* . 
minate 
No previous treatment 
Cervical node metastases 5 3 1 1 
Oral or pharyngeal with 
cervical node metastases Ss ) 3 
Brain 1 1 
Lung 1 1 
Skin 1 1 
Bone metastases 2 2 
Postsurgical recurrences 
Cervical node metastases Ss > ; 2 
Larynx 1 1 


Lacrimal gland 1 1 

Breast, chest-wall i 
Postradiation recurrences 

Cervical node metastases , 3 2 

Oral 2 ne 2 
Miscellaneous palliative le 


sions t 6 


* Gross disappearance of tumor in the treated area without 


recurrence during the period of follow-up I'welve of these pa 


tients have died In 4, postmortem examinations were con- 


ducted, and no tumor was found in the irradiated areas 


persisted in cervical nodes which had 
received 6,000 rads in thirty-five days in 
3 patients. The administered was 
limited by a brisk skin reaction. Con 
versely, 2 patients with extensive pharyn 
geal tumors had a good response to therapy. 
One of these patients had a carcinoma of 
the pyriform sinus with bilateral cervical 
node metastases. He is alive twenty-five 
months following treatment, with no evi 
dence of tumor but with persistent laryn 
The second patient had a 
carcinoma of the hypopharynx and bi 
lateral cervical Both 
the primary tumor and the nodes regressed 
completely following electron-beam thet 
apy. Ten months later the patient died 


dose 


geal edema. 


node metastases. 





Fig. 5. Appearance of skin and mucous membranes 
at completion of course of therapy with 23-Mev elec- 
trons for carcinoma of the anterior pillar and cervical 
node metastases. A calculated dose of 6,000 rads in 
thirty-two days was administered to the tonsillar 
fossa through an 8 XK 12-cm. field. The skin reaction 
did not progress beyond a dry desquamation. There 
was a sharp border to the confluent mucositis on the 
palate. Radionecrosis subsequently developed in the 
tonsillar fossa, with recurrence of tumor on the soft 
palate in the midline 


with generalized metastases. No evidence 
of the neoplasm was found in the treated 
areas at autopsy. In this limited series 
of cases, there was no indication of a tumor 
response that could not be accounted for 
by the radiation dose administered. 
Radionecrosis developed in 1 patient 
following treatment of an epidermoid car- 
cinoma of the anterior pillar of the tonsil 
involving the soft palate and the homo- 


lateral cervical nodes. He was treated 
with a 23-Mev electron-beam through 


a single lateral field which encompassed 
the primary lesion and the nodes. Bolus 
was used to reduce the depth of penetration 
of the beam over the nodes, to spare the 
spinal cord. A calculated minimum dose 
of 5,400 rads in thirty-two days was 
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delivered at a depth of 6.5 cm. The 
maximum dose was 6,600 rads in the first 
3 cm. of tissue. At the end of therapy, 
the patient had a confluent mucositis 
limited to the tonsillar area, the right side 
of the palate, and the right side of the 
tongue (Fig. 5). The mucositis did not 
heal, and necrosis developed in the tonsillar 
bed, which required surgical resection. At 
the time of the resection, residual tumor 
was found in the soft palate close to the 
midline. This probably represented a geo- 
graphical miss due to the rapid decrease 
in dose from the electron beam at this 
depth. 

Prior or Combined X-Ray Therapy: 
Because the accelerator was temporarily 


—— 
ls ¥ 
Vii ‘% 
/Y 


95x 
05cm 
25Mev 


95x 
10.5cm 


25 Mev 


Lucite] 


block} 











Fig. 6. Treatment plan for carcinoma of the naso- 
pharynx with cervical node metastases. The plasti 
block in the neck field was removed during one-third 
of the treatments to increase the dose to the cervical 
nodes where they overlapped the primary tumor 


not available, electron-beam and x-ray 
therapy were combined in 5 cases, thougli 
the electron-beam therapy constituted the 
major part of the treatment in each in- 
stance. The doses from x-rays and elec- 
trons were added. The reactions and 
responses were not unusual except in | 
patient in whom roentgen therapy preceded 
electron-beam therapy by three weeks. 
Because he suffered severe complications 
from his treatment, his case history 
presented. 
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showing a uniform wet reaction. B. 
mottled pigmentation, and telangiectases. 


A 39-year-old white male had a nasopharyngeal 
arcinoma with right superior cervical node metas- 
Before being referred to our department he 
had received 1,300 r to the nasopharynx through 
'X ll-em. opposing parallel fields and 2,060 r to 
the skin of the neck through 11 X 16-cm. fields in 
lifteen days, with 250-kvp x-rays. Electron-beam 
therapy was begun three weeks after completion of 
roentgen irradiation. The nasopharynx was treated 


tases 


with opposing parallel 25-Mev electron beams 
through 9.5 X 10.5-em. fields. The right neck was 
treated first with 12-Mev and later with 10-Mev elec 
trons through a 10.5 & 12.5 cm. field (Fig. 6). Six 
thousand rads in thirty-six days was delivered to 
the nasopharynx and 5,600 rads in thirty-one days 
to the cervical nodes. The skin dose in the neck 
Was approximately 5,200 rads. A brisk wet reaction 
Fig. 7, A) healed in three weeks following therapy. 
Eleven months after treatment, marked atrophy, 
mottled pigmentation, and moderate telangiectasia 
Were apparent (Fig. 7, B). One year after the com 
jletion of therapy, neurologic signs and symptoms 


appeared. These increased progressively in severity 


and led to death four months later. The clinical 
liagnosis, confirmed by autopsy, was radiation 
nyelitis in the upper cervical spinal cord. No tumor 
Was lound at autopsy. 
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Fig. 7. Skin reaction following electron-beam therapy in a patient who had 250-kvp irradiation three weeks 
prior to the start of electron therapy (see text for details). A. 
Appearance six months following therapy, showing considerable atrophy, 


Appearance at completion of therapy, 


Review of the treatment plan in this 
case revealed that approximately 1,100 
rads was delivered to the upper cervical 
cord from the neck fields and about 3,400 
rads from the nasopharyngeal fields. 
Added to the 1,330 r previously received 
from the x-ray therapy, a total dose of 
about 5,800 rads was delivered to the 
spinal cord in seventy-four elapsed days. 
Unless there were unsuspected areas of 
overlap which produced hot spots, in either 
the x-ray or the electron therapy, the dose 
does not seem to be high enough to account 
for the injury. In view of the severity of 
the skin reaction in the neck, which could 
not be explained by hot spots, it is possible 
that the spacing of the two courses three 
weeks apart, a type of periodic irradiation, 
may have produced a greater biological 
response. 

Seven patients were treated 
months to four years after previous x-ray 
therapy. In + of these full therapeutic 


seven 





ae 
— 
we 
t. 








Fig. 8. Treatment plan for an astrocytoma of the 
right cerebral cortex. Three-fifths of the dose to the 
100 per cent point was given with 17.5-Mev electrons 
nd two-fifths of the dose with 5-Mev x-rays 
doses of megavoltage x-rays had been 
given. The skin reactions were similar to 
those in previously untreated patients, 
though any pre-existing subcutaneous fi- 
brosis and edema seemed to increase after 
the electron therapy. Two patients had 
been previously treated with modest doses 
of 200-kvp x-rays which had resulted in 
minimal skin changes. Their skin reaction 
to the electron-beam therapy was not 
unusual 

DISCUSSION 

The physical distribution of the dose 
produced by an electron beam makes it 
eminently suitable for treating lesions close 
to the body surface and lesions overlying 
uninvolved radiosensitive tissues, by single- 
field technics. It was hoped that it might 
prove to be useful for treating the entire 
cervical node distribution in a_ radio- 
therapeutic analogue of a radical neck 
dissection, but its usefulness was limited 
by the brisk skin reaction encountered. 
Since the cervical node area can be treated 
by tangential anterior and posterior mega 
voltage x-ray fields, with protection of the 
spinal cord and with minimum discomfort 
to the patient, we do not feel that electron 
beam therapy offers any significant ad 
vantage in this situation. The cutaneous 
reaction would be less of an undesirable 
factor in lesions involving the skin, such as 
postoperative recurrence of _ breast 


carcinoma in the chest wall (3). The use 
of electrons with energies up to 16 Mev has 
been extensively explored in Europe, and 
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favorable results have been reported wit) 
other superficial lesions (1, 12, 17), 

The dose received by the skin during our 
usual treatment course of 6,000 rads 
minimum tumor dose in five weeks was 
approximately 5,700 rads. According to 
data compiled by Du Sault (4), the skin 
tolerance for daily irradiation with 2. 
kvp x-rays, determined by the healing of 
a wet reaction, produced with a 10 x 9 
em. field, is between 4,500 and 5,200 r in 
five weeks. Equating the skin reaction 
produced by 5,700 rads with high-energy 
electrons and 4,500 r with 200-kyp x. 
rays yields a very crude relative biologic 
efficiency (RBE) of 0.8. This is approxi- 
mately the same as in the experiments of 
Burns (2) and Leskowitz ef a/. (8), and as 
reported in a review by Kohn (7). There 
is no universal agreement on the RBE of 
high-energy electrons, however, and other 
authors consider it to be in the range of 
0.6 to 0.7 (16, 18)... The experimental data 
on the RBE of high-energy electrons 
have been recently reviewed (1, 13). 

The skin reactions in our cases were 
apparently more severe than those reported 
by other groups. Lochman ({)) encoun 
tered wet reactions only when the dose to 
the skin exceeded 7,500 r. Chu and her 
colleagues reported that 7,000 rads’ in 
seven weeks to large breast fields produced 
only a dry desquamation with sinall areas 
of moist desquamation on rare occasions 
(3). Veraguth (16) claimed that skin 
doses of 7,000 to 8,400 rads in thirty-two 
to forty-two days were well tolerated. 
Turano (13), however, stated that reac 
tions from doses of 5,000 to 6,500 rads 
were indistinguishable from those of con 
ventional radiation. Despite the pub 
lished reports describing relatively mild 
skin reactions, many groups which are 
using electron therapy are now employing 
grids to reduce the reaction, which suggests 
that the skin reactions were significant 


® The doses reported were the maximum doses a 
livered to the irradiated fields (FF. Chu, personal com 
munication). For comparison with our skin doses 
these doses would have to be reduced by 15 per cent 
This would account for the difference in the skin rea 
tions observed 
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Antes ' 

Cc ee 
Fig. 9. Comparison of treatment plans for carcinoma of the 
bronchus. A. A 860° rotation with 5-Mev x-rays. B. Three 


stationary fields with 5-Mev x-rays) C. Parallel opposing an 
terior and posterior electron-beam: fields 
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6X cm. Field 
280° Rotation 


— 


Anterior 





140 Mev. 


Fig. 10 
A. A 280° anterior rotation with 
and posterior electron-beam fields 


It is difficult to understand these appar- 
ent differences in severity. In our series 
the dose was delivered at a higher rate, 
1.€., 1,200 rads per week, than in some 
of the other series. Our fractionation 
schedule of three treatments per week 
rather than the usual five may also have 
contributed to the more severe skin reac- 
tions, though this seems unlikely. It 


10cm. diameter 


Comparison of treatment plans for carcinoma of the urinary bladder. 
5-Mev 


x-rays. B. Parallel opposing anterior 


is possible that the difficulties in dosimetry 
enumerated by Loevinger, Karzmark, and 
Weissbluth may account for some of the 
disagreement in both the experimental 
investigations of RBE and the clinical 
observations. 

A combination of megavoltage x-rays 
and electrons might prove useful in some 
cases, particularly if both were readily 
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gvailable in the same department. A 
sion superficial to radiosensitive tissues 
could be treated with megavoltage x-rays 
until the dose to the underlying structures 
approached the estimated tolerance level. 
The remainder of the treatment could 
then be given with electrons. Thus the 
skin-sparing property of the megavoltage 
xrays combined with the depth-sparing 
dfects of the electron beam would produce 
an ideal dose distribution. One patient 
with an astrocytoma of the right cerebral 
cortex was treated with such a combination 
of electrons and megavoltage x-rays. The 
combined isodose curve is shown in Figure 
8. Gale and Innes (5) showed that a mixed 
beam of electrons and x-rays can be ob- 
tained directly with a special target. They 
also pointed out the possibility of adding 
dectron-beam fields to conventional x-ray 
treatment plans to modify the dose dis- 
tribution for unusual therapeutic require- 
ments. 

The use of parallel opposing high-energy 
electron fields has been advocated for the 
treatment of deep lesions (11). The iso- 
dose curves in Figure 3 show that this 
technic produces the greatest therapeutic 
advantage compared to 5-Mev x-rays when 
the tumor width is a small fraction of the 
total width of the irradiated tissues. . As 
the width of the tumor increases relative 
to the part in which it is located, a higher 
ergy is needed to encompass the tumor, 
the isodose curve becomes flatter, the de- 
gree of sparing of the healthy tissues 
lateral to the lesion becomes less, and the 
skin dose is greater. 

Comparison of the 20-Mev curves in 
Figure 3 shows how a small change in the 
width of the part irradiated can change the 
isodose pattern from one with a peak dose 
in the midline to one with a very low dose 
in the midline. The use of bolus is re- 
quired to correct any irregularities in the 
width of the part irradiated if large 
variations in the midline dose are to be 
woided. Ovadia and Uhlmann have 


pointed out that variations in tissue density 
such as occur in the thorax will produce the 
same difficulties. 


They have attempted 
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to correct this by using bolus over the low- 
density areas in order to get a uniform 
depth of penetration of the electron beam. 

In Figures 9 and 10, opposing electron- 
beam treatment plans are shown for 2 
patients actually treated with mega- 
voltage x-rays, to compare the dose dis- 
tribution with the two methods of therapy. 
One patient with a carcinoma of the bron- 
chus was treated partially with 360° 
rotation and partially with three stationary 
fields. Opposing electron fields would have 
been simpler in this case, but the spinal 
cord dose would have been greater. This 
is also apparent in the electron-beam treat- 
ment plan for carcinoma of the esophagus 
reported by Uhlmann (15). The second 
case illustrated was a carcinoma of the 
bladder treated with 280° anterior rotation. 
The opposing electron-beam plan would 
have delivered a greater dose to the rectum 
and to the anterior and posterior tissues 
than the x-ray treatment plan. 

In 2 patients with nasopharyngeal car- 
cinoma, electron-beam therapy was not as 
simple as we had anticipated. Cross- 
firing 25-Mev electron beams were used to 
treat the nasopharynx, and _ single-field 
10- or 12-Mev electron beams were em- 
ployed for the cervical lymph nodes. 
However, the highest involved jugular 
nodes overlapped the primary tumor. In 
order to increase the dose to these nodes, 
the neck fields had to overlap the naso- 
pharyngeal fields (Fig. 6). A homogeneous 
dose through the nasopharynx and the 
jugular nodes with sparing of the skin could 
have been achieved more simply with op- 
posing megavoltage x-ray fields. The elec- 
tron-beam therapy may have spared the 
temporo-mandibular joints and a portion 
of the parotid glands. Since, however, the 
patient in whom both sides of the neck were 
treated with electrons had a very dry 
mouth eleven months following the com- 
pletion of therapy, this advantage may be 
more theoretical than real. 


CONCLUSIONS 


It is our impression than electron-beam 
therapy is a useful modality for lesions 
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contiguous to a body surface. Since most 
of these would be within 8 cm. of the sur- 
face, a maximum energy of about 25 Mev 
measured at the skin would be adequate 
for this purpose. In our experience there 
is no significant skin-sparing effect from 
electron beams. The severity of the acute 
skin reactions and the late skin changes 
is a limiting factor in the usefulness of 
large-field therapy. The discrepancy in 
the intensity of the skin reaction noted by 
various authors has not been fully ex- 
plained. 

The use of parallel opposing fields for 
the treatment of deep lesions with high- 
energy electrons is complicated by the 
sensitivity of the dose distribution to 
variation in tissue thickness and density. 
The dose delivered by this technic to 
sensitive structures such as the spinal 
cord in lesions in the thorax, or to the 
rectum in lesions in the pelvis, is not as low 
as the dose delivered by Gonventional 
megavoltage roentgen therapy. Treat- 
ment plans more complex than the parallel 
opposing fields considered here could be 
worked out which may improve the dose 
distribution, but their advantage over 
megavoltage x-ray treatment plans has yet 
to be demonstrated. 

We have seen no indication in our series 
of a relatively greater RBE for tumor tissue 
as compared to normal tissue, as has been 
suggested (16, 18). A large-scale clinical 
experiment in which comparable patients 
are assigned at random to either electron- 
beam therapy or megavoltage x-ray ther- 
apy would be required to clarify this point. 


SUMMARY 


Forty-two lesions were treated with 
electron beams of energies varying from 10 
to 40 Mev. Therapy with large single 
fields produced brisk skin reactions which 
were uncomfortable, but which healed 
within two to four weeks. The late skin 
changes seemed comparable to those follow- 
ing acute reactions of similar severity 
produced by 200-kvp x-rays. The mucosal 


reactions corresponded to those produced 
by similar doses of roentgen rays. 


December 14 


It is concluded that electron-beam ther. 
apy is a useful tool for the treatment of 
relatively superficial lesions contiguous to 
a body surface. This does not require 
energies exceeding 25 Mev measured at the 
skin. The use of parallel opposing fields 
with higher-energy electrons for the treat. 
ment of deep lesions probably offers little 
advantage over present megavoltage x-ray 
technics. Critical clinical investigation js 
needed to determine the RBE of high- 
energy electrons. 
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SUMMARIO IN INTERLINGUA 


Radiotherapia con Electrones a Alte Energia. 
Parte II. Experientias Clinic, 10 a 40 Mev 


Quaranta-duo lesiones esseva tractate con 
iasces electronic con energias de inter 10 e 
4) Mev. Therapia a grande campos in- 
dividual produceva vivide reactiones cu- 
tanee que esseva incommode pro le pa- 
tientes sed que se resanava intra duo a 
quatro septimanas. Le tardive altera- 
tiones cutanee pareva comparabile a illos 
vidite post acute reactiones de simile grados 
de severitate producite per radios X de 
0 kvp. Le reactiones mucosal corre- 


spondeva a illos causate per simile doses de 
radios X. 
Es concludite que therapia a fasces de 


electrones es un utile modalitate in le 
tractamento de lesiones relativemente su- 
perficial que es contigue con le facie del 
corpore. Isto non require energias in 
excesso de 25 Mev mesurate al pelle. Le 
uso de opposite campos parallel con elec- 
trones a plus alte energias in le tracta- 
mento de lesiones profunde offere probabile- 
mente pauc avantages in comparation con 
le currente empleate technicas a radios X 
de energia megavoltic. Plus extense critic 
investigationes clinic es requirite pro deter- 
minar le relative efficacia biologic de 
electrones a alte energia. 





Possible Implications of Recent Radiobiological 
Observations for Tumour-Dose-Fractionation Schedules 
C. W. WILSON, M.Sc., Ph.D., F.Inst.P. 


ATA HAVE BEEN published recently 
D (7, 11-13, 18, 19) concerning the log 
survival curves for a number of mammalian 
cells in vitro and in vivo which, in vitro, 
included a variety of malignant and non- 
malignant cell types of human origin (19). 
From the sum total of these results, it is 
probable that the mean lethal dose of 
radiation for cell populations in well oxy- 
genated environments may prove to be a 
species characteristic only insignificantly 
affected by cell type or by transformation 
of a cell type to the malignant state (13). 

When the cells studied are anoxic, the 
log survival curve obtained is still linear 
but its slope shows that these cells are 
more radioresistant than the well oxy- 
genated cells by a factor of about 2.3 
(12). 

These survival curves are essentially 
a measure of the reproductive integrity 
(capacity for infinite growth) of the cells 
following irradiation. It is this faculty 
of cells which is the core of the problem 
of radiotherapy of tumours, and it has 
been suggested (13) that it might be well 
worthwhile to consider tumour-dose re- 
quirements for the sterilization of a wide 
variety of tumours—in terms of a sin- 
gle mean lethal radiation dose—approxi- 
mately 130 r, 250-kv x-rays, or its biological 
equivalent of other high-voltage radiation. 

A number of workers to whom this 
fundamentally simple approach has been 
suggested have been very ready to produce 


ful. But even if some of the objections are 
valid, it still seems useful to investigate 
what kind of considerations are involved 
and how they may influence a radiothera- 
peutic technique—if only because, after 
many years of empirical radiotherapy, we 
are still faced with many inexplicable 
facts, and with patients for whom the end- 


results still call for much improvement 
A “new look”’ at the subject in terms of this 
new data can hardly do harm. 

Some indeed have commenced to take 
this ‘‘new-look,’’ as, for example, Gray 
(10) and Munro and Gilbert (17). Hew. 
itt (14) in particular has been concerned 
with some of the avenues that mav be 
followed, especially with reference to cell 
numbers in tumours, tumour-doubling 
times, dose fractionation, and the effects 
of the presence of anoxic tumour cells, 
Also, on the basis of the survival curves 
for mammalian cells, in particular those 
aspects which affect recovery (7), some 
problems of dose fractionation in radio- 
therapy have been considered by Elkind 
(8) and by Lajtha, Oliver, and Ellis 
(15). 

It is the purpose of this paper to present 
some other aspects of the implications of 
the survival curve data for radiotherapy, 
particularly with reference to dose frac- 
tionation and the possible consequences of 
anoxic cells in the treated tumour. 

CELL SURVIVAL CURVE DATA 

Figure 1 reproduces the survival curve 
data (12) which are thought to be probably 
applicable to human malignant and non- 
malignant cell populations (13, 16). 

The full straight lines of Figure 1A 
are based upon results actually observed for 
doses ranging from 800 to 3,000 r of co- 
balt-60 gamma rays. One line represents 
the survival of well oxygenated cells and 
the other the survival of anoxic cells. 
Both curves extrapolate back to zero dose 
(broken line) to give the same “extra- 
polation number” (1). The full lines are 
also shown extrapolated to much smaller 
surviving fractions, which correspond to 
larger doses of radiation. Although it 1s 
not practicable to measure such small sur- 


! From the Physics Department, Westminster Hospital, London, S. W. 1, England. Accepted for publication 
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Survival curve data thought to be probably applicable to human malignant and non- 


malignant cell populations. 
A. Curves based on results for doses ranging from 800 to 3,000 1 of cobalt-60 gamma rays. 
B. Survival curves for doses from zero up to about 1,000 r. 


viving fractions, there seems no good reason Figure 1B shows, as full lines on a larger 
why the extrapolation should not be valid. scale, the survival curves for doses from 
In any case, small departures from the zero up to about 1,000 r. Additionally, 
linearity of the extrapolated lines do not with broken lines commencing at a sur- 
“riously affect the arguments to be pre- vival fraction of unity for zero dose, it 
sented. 


demonstrates how the surviving fraction 







942 C. W. WiLson 


depends approximately upon dose in the 
dose range which produces a surviving 
fraction between unity and about 0.2. 
The actual curves corresponding to this 
range of survival fraction have not been 
determined experimentally for these partic- 
ular cells (mouse leukaemia). They have 
therefore been drawn by inspection on the 
assumption, which seems warranted (3), 
that, because of the possibility of re- 
covery from sublethal events in this dose- 
level region, the curves will be similar to 
those found with cells 7m witro (7). For 
his reason they have been assumed to join 
the full-line survival curve at a survival 
fraction of about ().2. Although this rather 
arbitrary procedure may have led to 
initial curves that do not exactly fit what 
would be found by direct measurement, 
great errors are not likely to be involved, 
and in anv case, as will be seen, such 
errors do not affect the general principle 
of the arguments to be presented later. 


NUMBERS OF CELLS IN TUMOURS 

A single cancer cell may be taken to 
have an average diameter ranging between 
10 « (4) and about 20 u (8), so that we may 
caiculate the likely range of total cells in 
tumours of various sizes. Thus a tumour 

cm. in diameter composed entirely of 
malignant cells will contain between 10° 
id 10* cells and for a tumour 5 cm. in 
diameter the upper limit will be approxi- 
mately 10”? cells. 

Further, Collins ef al. (4) have considered 
the consequences of the assumption of a 
as a characteristic 
growth. This assumption is 
cel] divides to become two, and 
divides to four, 
sixteen, etc., at a constant rate, so 


constant growth rate 
of tumour 
that one 
each of these become 
eig} 1 
that the growth can be described in terms 
On this hypothesis, 


found in the 


time 


of ‘‘doubling 


the range in cell numbers 


tumours between 1 and 5 em. in diameter 


corresponds only to between six and seven 


doubling times. Moreover, in evaluations 


made by Collins and his colleagues va 


yulmonary metastases, the shortest doub 


7 
j 
] 
| 


ing time found was eleven days and most 


December 4 


were much greater (up to one hundred and 
sixty-four days). Therefore, in the cop. 
siderations of the effects of dose fractiona. 
tion in tumour radiotherapy that follow 
it is unlikely that any cellular increases 
due to cell division that may occur during 
a course of radiotherapy can be sufficient 
to affect the argument materially. 


CELL SURVIVAL AND RADIATION DOSE— 
DOSE FRACTIONATION 

For a single acute dose of radiation the 
surviving fraction of cells, F, which results 
is found by direct reference to Figure | 
the choice of curve depending upon whether 
the cells are well oxygenated or anoxic. 

The evidence available (7, 8) indicates 
that if, after a first irradiation, a sufficient 
time, of the order of sixteen hours or more 
is allowed to elapse before a second irradia- 
tion, then the survival for the second ir- 
radiation may once more be obtained 
from the same survival curve, due to com- 
plete recovery of the cells from sublethal 
events in them. Moreover, it is probable 
that this also applies to many separate 
fractions of dose delivered with a suf- 
ficiently long interval between them (5). 

Thus, in general, if we suppose a total 
dose is given as equal daily fractions of 
dose d, then the total equals nd. If the 
surviving fraction of cells due to dose d is 
equal to f, the final surviving fraction of 
cells after all m fractions of dose have been 
delivered is equal to (f)". Thus if it is 
requiied, by means of the treatment, to 
reduce the surviving fraction to some speci- 
fied level F, then (f)" = F, or n log f = log 
I, so that log f log F/n and f may be 
determined for any specified level of F 
The dose value d corresponding to J may 
then be read from the appropriate curve 
and the required total dose nd may be 
calculated. 

These concepts may be used to evaluate 
the theoretical dosage requirements for 
successful radiotherapy of tumours of 
various sizes, with various fractionation 
techniques and the assumption of the 
presence in the tumours of different pro 
portions of anoxic cells. 
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In a tumour containing 10* to 10° cells 
4]-cm. diameter tumour), it will be neces- 
ary to reduce the surviving fraction F 
to between 10-* and 10~" to ensure a 90 
per cent chance of sterilization of the 
tumour. Similarly, a value of F between 
iy-! and 107! will be needed to ensure 
, 90 per cent chance of eliminating a 
tumour 5 cm. in diameter. 
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or less and a depth of 1 cm. or less (maxi- 
mum number of cells approximately 10” 
to 10") have been successfully treated with 
doses of 2,500 to 4,000 r of 60 kvp x-rays 
(9). When allowance is made for the 
relative biological effectiveness of cobalt 
gamma rays as compared with 6()-kv 
x-rays, (approximatcly ().754).S0), these 
doses agree very well with those forecast in 
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NUMBER OF DAILY DOSE FRACTIONS 


Fig. 2. Relation between sterilizing dose and number of dose fractions for 
tumor | em. in diameter containing various proportions of anoxic cells 


The lowest curve represents zero anoxic cells; 


the middle curve, 0.1 per cent 


anoxic cells; the upper curve, | per cent anoxic cells 


(1) Assuming All Tumour Cells Are 
Well Oxygenated: Wf all the tumour cells 
are assumed to be well oxygenated, it is 
readily seen from the appropriate graph 
that treatment with a 90 per cent chance 
of suecess will require the following single 
doses of cobalt-60 gamma rays: 

Tumour 1 cm. in diameter, between 8,600 
and 4,000 r. 

Tumour 5 cm. in diameter, between 4,400 
and 4,800 r. 

These results have two points of interest: 
a) The range of dose values is in remark 


ably good agreement with those often 
lound successful in single-dose radio 
therapy. Thus, small superficial tumours 


with a diameter in the region of 8 em 





terms of cell survival. That they are not 
widely different, as they might well have 
been, adds support to the approach to the 
problem va cell survival. (0) The range of 
dosage theoretically required for cell num 
bers from 10° to 10! is remarkably small. 
This suggests that, although the propor 
tion of a tumor which is made up of malig 
nant cells is of importance (13), unless the 
proportion is very small indeed, it may not 
be quite as important as might be thought 

If, by the methods indicated above, we 
examine the total dose requirements for a 
00 per cent chance of successful steriliza 
tion of the same hypothetical tumours when 
the total dose is given in a varving numbet 
of equal daily fractions, we obtain the re 
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TABLE I: TuMOUR OF 1 CM. DIAMETER, CONTAINING 
108 to 109 WELL OxYGENATED CELLS: EFFECT OF 
DOSE FRACTIONATION 


WILSON December 196] 


TABLE III: TuMour oF 1 cM. DIAMETER 
CoNnTAINING 108 To 10° CELLS oF Wuicy 
VARYING PROPORTIONS ARE ANOoxIC 








Daily Dose Total Dose for 90 





—— of Co™® Per Cent Chance of 
Misi Gamma Rays Sterilizing Tumour 
Fractions 

(r) (r) 
1 3 ,.600—4 , 000 3, 600-4 , O00 
6 735-792 4,410-4 , 752 
10 510-546 5, 100-5, 460 
20 328-349 6 560-6 , 980 
30 245-262 7,390-7 , 860 
TaBLeE II: Tumour oF 5 cM. DIAMETER, CONTAINING 


10° to 10°! WELL OxyYGENATED CELLS: EFFECT OF 


DosE FRACTIONATION 


Daily Dose Total Dose for 90 





—< of Co Per Cent Chance of 
ree Gamma Rays Sterilizing Tumour 
Fractions / 
(r) (r) 

] 4,400+4 , 800 4, 400-4, 800 

6 854-912 5, 124-5,472 

10 581-620 5,810-6, 200 

20 370-390 7, 490-7 , 800 


30 282-300 8 , 460-9 ,000 





sults set fourth in Tables I and II. 
These once again fit remarkably well with 
quoted dosage data for successful radio- 
therapy with fractionated doses (2, 9), 
and the proportionate increase of total 
dose that is indicated with increase in the 
number of daily fractions is also in good 
agreement with that found by Du Sault 
(6) from a detailed analysis of a variety of 
published clinical results. The high levels 
of dosage indicated as necessary for the 
sterilization of a tumour 5 cm. in diam- 
eter when many fractions are used is 
noteworthy. 

In studying the dose values indicated 
above as necessary for a 90 per cent chance 
of sterilization of a tumour consisting en- 
tirely of well oxygenated cells, one cannot 
but be struck by the suggestion that sterili- 
zation of these tumours should not be at 
all difficult to achieve in practice; especially 
if some proportion of the tumour does 
not consist of malignant cells, successful 
treatment should be simple to achieve. 
And yet, as is only too well known, many 
tumours, even of restricted volume, do not 
respond readily to radiotherapy. In terms 
of the cellular approach we are following 


Total Single Dose 
Required for 90 Per Cent 
Chance of Sterilization 
with Co® Gamma Rays 


Percentage of 
Anoxic Cells 








—— 


10.0 


7,850 


1.0 6, 150-7 ,000 
0.1 5, 250-6, 150 
0.01 4, 450-5 , 250 
0.001 3 , 600-4 , 450 
0.0001 3, 600—4 ,000 

3 ,600—4 ,000 


Zero 


here, the simplest explanation for this is 
that some or all of the cells in such q 
tumour are less radiosensitive than the well 
oxygenated cells considered so far. The 
degree of oxygenation of the cells is known 
to affect their radiosensitivity in a variety 
of circumstances, so it is logical to examine 
the effect of various proportions of anoxic 
cellsin the tumour. Gray (10) and Hewitt 
(14) have considered some aspects of these 
effects and we propose here to consider 
some other possibilities. 

2. Assuming Some of the Tumour Cells 
Are Anoxic: For calculations concerning 
the survival of anoxic cells we now use the 
corresponding survival curve of Figure 1. 
From this it can be seen that the dose range 
of 3,600 to 4,000 r, which is adequate to 
reduce the cells in a tumour of well oxy- 
genated cells to a surviving fraction of 
10~* to 10~" and so give a () per cent 
chance of sterilization, only reduces anoxic 
cells to a surviving fraction of between 
about 107‘ and about 3 X 10~°. Thus, 
even a proportion of anoxic cells as low 
as 1 in 10,000 will necessitate an increase 
in the dose for sterilization of the tumour 
The actual effects of various proportions 
of anoxic cells upon the indicated dose re- 
quirements for single-dose radiotherapy 
are summarized in Tables III and IV for 
the hypothetical tumours already com- 
sidered. The required single dose increases 


with increasing proportion of anoxic cells, 
so that the dose needed for a tumour con- 
taining 10 per cent of anoxic cells is prac- 
tically twice that for tumours with cells 
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TaBLE [\: TUMOUR OF 5 CM. DIAMETER, 
ConTAINING 10” To 10" CELLS OF WHICH 
VARYING PROPORTIONS ARE ANOXIC 


TumourR- DOSE-FRACTIONATION SCHEDULES 
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TABLE V: TuMoUR OF 1 CM. DIAMETER, CONTAINING 
108 to 109 CELLS OF WHICH 1 PER CENT ARE ANOXIC: 
EFFECT OF DOSE FRACTIONATION 








———_— 
Total Single Dose 
Required for 90 Per Cent 
Chance of Sterilization 
with Co® Gamma Rays 


Percentage of 
Anoxic Cells 





(r) 
peg Le ee ee 
10.0 8 ,650—9 , 500 
1.0 7, 850-8 , 650 
0.1 7, 000-7 , 850 


0.01 6, 150-7 ,000 
0.001 5, 300-6, 150 
0.0001 4, 400-5 ,300 
Zero 4, 400-4, 800 





that are all well oxygenated. The dose 
levels required when many anoxic cells 
are present are beyond those normally con- 
sidered practicable in single-dose therapy 
with acute doses. 

Similarly, it is possible, by the method 
of calculation already indicated, to examine 
the dose requirements that may be antic- 
ipated when tumours containing known 
proportions of anoxic cells are treated by 
means of fractionated dose techniques. 

In Tables V and VI the resulting data 
are set out for the treatment by fractionated 
dose techniques (with equal daily doses) 
of the smaller (1-cm. diameter) tumour in 
which two specified proportions (1 per 
cent and 0.1 per cent) of anoxic cells are 
assumed to be present. A higher or lower 
proportion of anoxic cells will, of course, 
increase or decrease the required doses 
respectively. For the larger (5-cm. diam- 
eter) tumour, the respective dose require- 
ments will be considerably more than those 
given in Tables V and VI. 

From Tables V and VI the marked effect 
of quite small proportions of anoxic cells 
upon the theoretical dosage requirements 
when fractionated dose techniques are used 
is most apparent. Extremely large doses 
are needed when 10 or more fractions are 
used, doses which normally would be con- 
sidered well beyond what is practicable. 
The rate of increase of dose required with 
increase in number of dose fractions is much 
greater than it is when all the cells of the 
tumour are well oxygenated. This is ap- 
parent from Figure 2, which shows the data 


Daily Dose Total Dose for 90 














=. of of Co® Per Cent Chance of 
Daily . ba mao sae 
Suentienie Gamma Rays Sterilizing Tumour 
‘ractions 
(r) (r) 
1 6, 150-7 ,000 6, 150-7 ,000 
6 1 ,3860-1 , 500 8, 160-9 ,000 
10 948-1 ,O85 9 , 480-10, 850 
20 640-688 12 ,800-13 , 760 
30 480-530 14,400-15,900 
TABLE VI: TuMouR OF 1 CM. DIAMETER, CONTAINING 


108 To 109 CELLS OF WHICH 0.1 PER CENT ARE ANOXIC: 
EFFECT OF DOSE FRACTIONATION 
Total Dose for 
90 Per Cent Chance of 
Sterilizing Tumour 








Daily Dose 
of Co 
Gamma Rays 


No. of 
Daily 
Fractions 





(r) (r) 

1 5, 250-6, 150 5, 250-6, 150 
6 ] ,227-1,360 7 ,362-8 , 160 
10 890-948 8, 900-9 , 480 
20 575-640 11,500-12,800 
30 425-480 12, 750-14 ,400 





The data of Table V apply also to a tumour of 5cm. 
diameter containing 10'° to 10"! cells of which only 0.01 
per cent are anoxic and the data of Table VI apply to 
a similar tumour of which only 0.001 per cent are an- 
oxic! For greater proportions of anoxic cells the doses 
required become even greater. 


of Tables I, V, and VI in graphic form. 

Malignant melanomas are a group of 
tumours known, in clinical terms, to be 
radioresistant, but in terms of the cellular 
approach it would be postulated that they 
are radioresistant because they contain 
anoxic cells. It is therefore of interest to 
compare the calculated dosage data of 
Tables V and VI with comparable clinical 
observations on treated malignant melano- 
mas. For example, Flood and Smithers 
(9) say: “We have no doubt that a tumour 
response can be obtained if a high enough 
dose is given (of the order of 8,000 to 10,000 
r of 60 kv x-rays, in fourteen to twenty- 
one days), and we believe that an occasional 
satisfactory result can be achieved.’ If, 
once more, allowance is made for relative 
biological effectiveness, these doses corre- 
spond approximately to 10,000 to 12,500 r 
or more of cobalt-60 gamma rays in four- 
teen to twenty-one days. These values 
are indeed similar to those given in Tables 
V and VI. 
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DISCUSSION 


While it is extremely probable that the 
considerations set out above contain some 
oversimplification of the circumstances that 
exist within a given tumour and so deter- 
mine the tumour-response to radiation, 
there seems good reason to believe that 
they serve to indicate the kind and degree 
of effect that may result from (a) the pres- 
ence of cells that are not well oxygenated 
and (b) varying degrees of dose fractiona- 
tion. 

In practice one might reasonably expect 
the tumour to be composed of cells with 
various degrees of oxygen tension so that 
their inherent radiosensitivities range be- 
tween those of well oxygenated and of 
anoxic cells. This would still lead to effects 
upon required dosage of the same kind as 
we have discussed—they would differ 
only in degree. 

There is the possibility, too, that general 
changes cumulatively brought about in the 
treated tissues might change the degree 
of oxygenation of the surviving cells during 
the course of protracted radiotherapy. 
The tumour bed may, for instance, so react 
to the radiation that it produces changes 
of this kind which, according to Conger 
and Luippold (5), ‘‘are mostly in the direc- 
tion of reduced oxygen tension for the 
tumour therein.” 

In spite of the fact that the relatively 
simple considerations that have been 
brought forward above may need some 
modification in detail, they seem of clini- 
cal value in the kind of suggestions they 
offer for the possible improvement of radio- 
therapy techniques. Quite apart from 
emphasizing the value of measures designed 
to improve the oxygenation of the tumour 
cells—although even here they serve to 
make the point that it may be most 
profitable to concentrate upon tumours 
known to be radioresistant—they suggest 
that more thought on dose fractionation 
may bring rewards. Thus it would seem 


desirable, in the treatment of radioresistant 
tumours, or bulky neoplasms of any type, 


December 11) 


to deliver as great a dose as possible in as 
few fractions as possible. One may some. 
times be limited by reason of the severe 
normal tissue reaction that may ensue as 
a result of the irradiation, but in conditions 
such as osteogenic sarcoma, where irradia. 
tion is to be followed by surgical removal, 
single high-dose radiotherapy appears theo- 
retically to offer the best chance of sterilj- 
zation of the tumour before operation, 
For similar reasons, a case could also be 
made for treating some small malignant 
melanomas by a similar radiotherapeutic 
technique prior to the wide surgical removal 
advocated as the best treatment (3). 
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SUMMARIO IN INTERLINGUA 


Possibile Signification de Recente Observationes Radiobiologic in Re le Modo de Fractionation 
del Dosage al Tumor 


Es presentate certe aspectos del signifi- 
cation de recente observationes radiobio- 
logic, insimul con curvas de superviven- 
tia, con attention particular prestate al 
fractionation del dosage e al possibile con- 
sequentias de cellulas anoxic in le tractate 
tumores. Le dosages ha essite computate 
e tabulate de maniera a monstrar le ef- 
fecto del fractionation del dose adminis- 
trate a tumores de 1 e de 5 cm de diametro, 
incluse certes continente ben-oxygenate 
cellulas e alteres continente un varietate 
de proportiones de cellulas anoxic. Satis 
micre proportiones de cellulas anoxic ha un 
marcate effecto super le requirimentos 
theoric de dosage quando technicas con 
fractionation es empleate. Extrememente 
grande doses es requirite quando 10 o plus 
fractiones es usate—doses que normal- 
mente esserea considerate como ben in 


excesso de lo que es practicabile. Le aug- 
mento del doses requirite con un augmento 
del numero de fractiones es multo plus 
marcate in le presentia de cellulas anoxic 
que quando omne le cellulas del tumor es 
ben oxygenate. 

Il pare desirabile, in le tractamento de 
radioresistente tumores o de grosse neo- 
plasmas de non importa qual typo, applicar 
le plus grande dose possibile in le plus basse 
numero de fractiones possibile. In con- 
ditiones del typo de sarcoma osteogenic e de 
certe micre melanomas maligne in que le 
irradiation es planate como preparation 
al excision chirurgic, radiotherapia a alte 
dose unic pare, theoricamente, offerer le 
melior possibilitate de sterilisation del 
tumor ante le chirurgia. 

Es sublineate le valor de mesuras melio- 
rante le oxygenation del cellulas del tumor. 








Ophthalmic Arteriography’ 


GIOVANNI DI CHIRO, M.D. 


GAS Moniz (1934) first described the 
E angiographic appearance of the oph- 
thalmic artery: ‘Cette artére trés visible 
dans la plupart des films, nait de la partie 
antérieure du siphon carotidien pour se 
diriger au globe oculaire."’ Angiographic 
observations on the normal ophthalmic 
artery and its branches have also been the 
subject of reports by Curtis (1949), Schurr 
(1951), Brégeat, David, Fischgold and 
Talairach (1952), Decker (1955), Toti 
(1956), and Yasargil (1957). 


ANATOMY 


The ophthalmic artery is the first sizable 
intracranial branch of the internal carotid, 
emerging from the medial aspect of the 
latter vessel at its exit from the cavertious 
sinus, coursing first laterally forward and 
then proceeding medially and somewhat 
upward. At its ongin, the ophthalmic 
artery is medial and inferior to the optic 
nerve; but within the optic canal the 
artery crosses the nerve superiorly. In 
the posterior part of the orbit, the main 
trunk of the artery is medial to the optic 
nerve. More anteriorly, the main arterial 
trunk courses in the upper and medial 
part of the orbit, bordering the medial 
and superior part of the eye. 

The branches of the ophthalmic artery 
are (see also Fig. 1): 

Orbital Group 
Lacrimal. Gives recurrent meningeal 
Supraorbital 
Posterior Ethmoidal 
Anterior Ethmoidal 
Palpebral 
Frontal 
Nasal 

Ocular Group 
Central Retinal 
Short Posterior Ciliary (choroidal) 

Long Posterior Ciliary | Form major and 

Anterior Ciliary (from? circuli arteriosi iridis 

muscular branches) 


Gives anterior meningeal 


minor 


The ophthalmic artery and its branches 
represent a bridge of anastomotic con. 
nections between the internal and external 
carotids (Walsh and King, 1942; Bosg 
and Pisani, 1955). The most important 
of the branches are as follows: 

Lacrimal artery, anastomosing with the 
middle temporal and _ transverse facial 
(branches of the superficial temporal) 
and with the middle meningeal (a branch 
of the internal maxillary). 

Supraorbital artery, anastomosing with 
the frontal branch of the superficial 
temporal and with the homonymous artery 
of the opposite side. 

Posterior and anterior ethmoidal arteries, 
anastomosing with the middle meningeal 
and sphenopalatine, both branches of the 
internal maxillary. 


Frontal artery, one of the terminal 
branches of the ophthalmic; its main 
anastomotic connection is with the ho- 


monymous artery of the opposite side. 
Nasal artery, the other terminal branch 
of the ophthalmic, which anastomoses 
with the angular artery of the external 
maxillary (facialis) and with the ho- 
monymous artery of the opposite side. 


ANGIOGRAPHIC TECHNIC 


Contrast filling of the ophthalmic artery 
and its branches is obtained during carotid 
angiography (Fig. 2) and is but slightly 
influenced by the speed of injection or by 
increasing the volume or concentration of 
the medium. Injection into the internal 
carotid artery results generally in a better 
filling of the ophthalmic artery and its 
branches than is obtained via the common 
carotid. In an attempt to improve the 
angiographic demonstration of the oph- 
thalmic artery, and in particular its small 
branches, we have tried various technics 
during carotid angiography, such as coning 
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Schematic drawing of ophthalmic artery and its branches seen from above 
The course of the arteries was determined largely from 


Fig. 1 
(A) and from the side (B) 
angiograms 

Key: ic. Internal carotid. o, Ophthalmic artery. er. Central retinal branch 
spe. Short posterior ciliary branch. 1. Lacrimal branch. s. Supraorbital branch. 
pe. Posterior ethmoidal branch. ae. Anterior ethmoidal branch. n. Nasal 
branch. f. Frontal branch. Ipe. Long posterior ciliary branch. mb. Muscular 


branch. ac. Anterior ciliary branch. mac. Major circulus arteriosus. mic 


Minor circulus arteriosus 
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Fig. 4. ‘Crescent’ due to choroidal plexus. 





Fig. 5. Iris and ciliary body (anterior 
arrows); choroid (posterior arrow 
down of the orbital area, direct roentgeno- 
graphic magnification of the orbit, seri- 
ography with up to six films per second. 
Consistently satisfactory results, however, 
have not been obtained. It would thus 
appear that good angiographic demonstra- 
Fig. 2 Angiographic demonstration of entire main tion of the ophthalmic artery and its 





trunk of normal ophthalmic artery . : ‘tc nalihe 
unk of marmel ephthalwtc artery branches depends primarily on its caliber. 
Fig. 3 Ophthalmic artery as seen in anteroposterior . es . é . sn 

carotid angiogram When it is enlarged, as in certain pathologic 
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Fig. 6. A. 
orbit. B. 


conditions, it is generally better demon- 
strated angiographically. 

To obtain visualization of the oph- 
thalmic artery in frontal arteriograms, the 
orbits must be projected free from the 
petrous bones (Fig. 3). 


ANGIOGRAPHIC ANATOMY 


The first part of the main trunk of the 
ophthalmic artery is always seen in early 
lateral carotid arteriograms. In a review 
of a series of 100 technically satisfactory 
normal seriographic carotid angiographic 
studies, this segment of the artery was 
dearly recognized in 100 per cent. Filling 
of the ophthalmic artery occurs practically 
simultaneously with filling of the upper loop 
of the carotid siphon. The angiographic 
sze of the main trunk may vary con- 
siderably and its course may be more or 
less tortuous. The entire main trunk, 
up to its division into the _ terminal 
branches, is sometimes recognized angio 
graphically in pathological cases, less 
irequently under normal conditions. The 
branches which may be thus recognized 
re: 


Lacrimai. Seldom 

Supraorbital: Frequently, not to be 
confused with the main trunk of the 
ophthalmic 


OPHTHALMIC ARTERIOGRAPHY 


Downward displacement of ophthalmic artery in a case of meningioma invading apex and roof of 


Normal side of same patient. 





Stretching of enlarged ophthalmic artery in a 
case of fibrous dysplasia involving the orbit 


Fig. 7. 


Central retinal: Very seldom 
Short posterior ciliary: Seldom 


Posterior and antertor ethmoidal: Fre- 
quently 

Frontal: Rarely in normal cases 

Nasal: Rarely in normal cases 


The long posterior ciliary artery, the 
muscular branches with the anterior ciliary 
artery, and the palpebral artery could never 
be identified with certainty. 

The sharp, linear crescent shape of the 
choroidal plexus of the eveballdemonstrated 
angiographically (Fig. 4) is due to filling 
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Fig. 8. The internal carotid is surgically occluded in the neck and intracranially above the origin of the oph- 
thalmic artery. A carotico-cavernous fistula (double arrow), however, still fills from the external carotid through 
the ophthalmic artery. Single arrows show direction of blood flow. 

Fig. 9. Sphenoid ridge meningioma. Numerous fine vessels (short upper arrows) reach tumor from enlarged 
ophthalmic artery (short lower arrow). Long arrow points to short posterior ciliary arteries. 


of branches of the short posterior ciliary 
(choroidal) artery, recurrent branches from 
the major circulus arteriosus, and choroidal 


Fig. 10. Calcified sphenoid ridge 
small arrows Dilated and tortuous 
artery (large arrows 


meningioma Fig. 11. 


Dilated ophthalmic artery (small arrows) 
ophthalmic 


supplying olfactory groove meningioma, which shows } 

“‘tumor-stain’”’ (large arrows). view ( 
small a 
large 
anterior 
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Fig. 13. Anterior meningeal branch (small arrows) 
from enlarged ophthalmic artery (large arrows) supply- 
ing parasagittal frontal meningioma. 





e oph- 
rough 


larged veins. It was first observed and described 
in 10 of 17 normal carotid angiographic 
examinations by Schurr (1951); Krayen- 
biihl (1958) reported its recognition in 74 
per cent of 200 carotid angiograms. In 
our series of 100 carotid angiographies, 
the choroid crescent was seen in 2% cases. 
It is generally better shown in films taken 
two seconds after the beginning of the caro- 
tid injection and remains visible up to four 
seconds. 

In 2 cases we have recognized angio- 
graphically the iris and the ciliary body 
(Fig. 5). 


ANGIOGRAPHIC PATHOLOGY 


The ophthalmic artery and most of its 
branches are better visualized angiograph- 
ically when, because of different patho- 
logical conditions, they are dilated. In- 
deed, many details in the angiographic 
distribution of the ophthalmic artery and 
its branches are demonstrable on/y in ab- 
normal cases. 

Displacement: Lesions displacing the 
upper loop of the carotid siphon will of 
necessity also displace the main trunk of 
the ophthalmic artery. Particularly evi- 





ows) 
10WS Fig. 12. Lateral view (above) and anteroposterior = 
view (below), showing anterior meningeal branch dent may be the displacement of the oph- 
small arrows) of markedly enlarged ophthalmic artery thalmic artery in lesions involving the 
‘arge arrows) supplying meningioma attached to ‘ 
anterior falx apex and the roof of the orbit, as meningi- 
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Fig. 14. A. Lateral view. B. Anteroposterior view. Anterior meningeal 
artery (small arrows) supplying falx meningioma (large arrows) at bregma. 


omas (Fig. 6) and fibrous dysplasia (Fig. displacement and compression of the choroi- 


7). Displacement of the branches of the dal crescent. 


artery is difficult to evaluate. Krayen- Aneurysms and Vascular Malformations: 
biihl reported, in cases of orbital tumor, Angiographic demonstration of an alr 
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eurysm of the ophthalmic artery has been 
reported by Bull (1961). In cases of ret- 
ino-cerebellar angiomatosis (von Hippel- 
lindau) the ophthalmic artery may be 
enlarged (Di Chiro, 1957), but there are 
no reports of angiomatous changes shown 
angiographically. When in cases of carot- 
ico-cavernous fistulae a ‘‘trap operation’”’ 
is performed, with occlusion of the carotid 
in the neck and intracranially above the 
origin of the ophthalmic artery, the fistula 
may still be seen to fill in a retrograde 
iashion from the external carotid artery 
through an enlarged ophthalmic vessel 
Fig. 8). It is therefore necessary to ligate 
also the ophthalmic artery if an effective 
“exclusion’’ of the fistula is to be obtained 
Hayes, 15S). 

Pathologic Vessels: ‘‘Tumor-stain’’ has 
been reported in ocular tumors such as 
melanoma and retinoblastoma (Krayen- 
biihl). Several authors have found patho- 
logic vessels angiographically in orbital 
tumors (Grino and Billet, 1949; Yasargil, 
157; Krayenbtihl, 1958). We have seen 
pathologic vessels from the ophthalmic 
artery in a case of primary carcinoma of 
the orbital apex. 

Blood Supply to Meningiomas:  En- 
larged branches from the ophthalmic artery 
may supply periorbital meningiomas (Lom- 
bardi et a/., 1960; Stattin, 1961). This 
is true of sphenoid ridge (Figs. 9 and 10), 
dlfactory groove (Fig. 11), and anterior 
irontal parasagittal or falx meningiomas 
Figs. 12 and 13). Occasionally meningi- 
omas located as far back as the bregma 
may receive branches from the ophthalmic 
artery (Fig. 14). In the ophthalmic-artery 
blood supply to meningiomas, the anterior 
and posterior ethmoidal arteries with their 
meningeal branches and the recurrent 
meningeal branches (the largest of which 
originates from the lacrimal artery) are 
particularly important. Meningiomas 
rom the tuberculum sellae do not show, 
i Our experience, an angiographically 
demonstrable blood supply from the oph- 
thalmic. This is in agreement with the 
ndings of Lombardi, Cecchini and de 
Donato. 








Fig. 15. Two cases of internal carotid occlusion in 
the neck. Filling of siphon and its branches from 
external carotid. Direction of flow indicated by 


arrows: superficial temporal — frontal and supra- 
orbital branches of ophthalmic — ophthalmic artery > 
siphon. 


Internal Carotid Thrombosis: Filling 
of the carotid siphon from the external 
carotid, through an enlarged ophthalmic 
artery, is acommon occurrence. Different 
types of anastomoses between the branches 
of the external carotid and the branches 
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Fig. 16. Internal carotid occluded in the neck. 
Ophthalmic and carotid siphon fill from superficial 
temporal and from external maxillary (left lower 
arrows) branch 





Fig. 17. Internal carotid occluded in the neck. 
Siphon (small arrow) fills from anastomosis of spheno- 
palatine branches of internal maxillary with oph- 
thalmic artery 


of the ophthalmic may be angiographically 
demonstrated (Figs. 15, 16, and 17) 
SUMMARY 


Filling of the main trunk of the ophthal- 
mic artery is obtained in every successful 
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internal carotid angiographic examination, 
Filling of the branches of the artery, 
however, is inconstant in normal Cases, 
though of frequent occurrence when the 
artery is pathologically enlarged. The 
“crescent’’ image of the choroid has been 
visualized in about 30 per cent of the 
author’s carotid angiographies. Occasion. 
ally the iris and the ciliary body may be 
angiographically demonstrated. 

Lesions involving the orbital apex may 
displace the main trunk of the ophthalmic 
artery. Aneurysms of the ophthalmic ar- 
tery are rarely seen. Ocular and orbital 
tumors may show “‘tumor stain.’’ Perior- 
bital meningiomas often receive a signif. 
icant part of their blood supply through 
the enlarged ophthalmic artery and its 
branches. In cases of occlusion of the 
internal carotid in the neck, the ophthalmic 
artery represents an important anastomotic 
bridge between the external carotid and 
the carotid siphon. 
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SUMMARIO IN INTERLINGUA 
Arteriographia Ophthalmic 


Replenation del trunco major del arteria 
ophthalmic es obtenite in omne successose 
aamine angiographic interno-carotic. Re- 
slenation del brancas del arteria ophthal- 
mic, del altere latere, es inconstante in 
casos normal, ben que illo se obtene fre- 
quentemente in casos in que le arteria es 
pathologicamente allargate. Le ‘‘cres- 
vntiforme’’ imagine del choroidea ha essite 
visualisate in circa 30 pro cento del examines 
ugiographic carotic interprendite per le 
aitor. Occasionalmente le iride e le cor- 
pore ciliari pote esser demonstrate. 


Il occurre que lesiones del apice orbital 
displacia le trunco major del arteria 
ophthalmic. Aneurysmos del arteria oph- 
thalmic es incontrate rarmente. Tumores 
ocular e orbital exhibi a vices ‘‘tincturation 
de tumor.’’ Meningiomas periorbital re- 
cipe frequentemente un parte significative 
de lor provision de sanguine via le allargate 
arteria ophthalmic e su brancas. In casos 
de occlusion del interne carotide dei collo, 
le arteria ophthalmic representa un im- 
portante ponte anastomotic inter le caro- 
tide externe e le siphon carotic. 
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Myelofibrosis' 
WILLIAM T. MESZAROS, M.D.,? and MELVIN SISSON, M.D.3 


YELOFIBROSIS is a syndrome of pro- 
M gressive fibrosis of the bone marrow 
with myeloid metaplasia and a leukemoid 
blood picture. The term ‘“‘myelosclerosis”’ 
indicates associated bone formation within 
the marrow. Other names that have been 
used to designate this syndrome include 
agnogenic myeloid metaplasia, aleukemic 
megakaryocytic myelosis, aleukemic ossi- 
fying myelosis, myelophthisicsplenomegaly, 
aleukemic myelosis, and osteomyelo- 
reticulosis. In general, the term ‘“‘myelo- 
fibrosis’ as used in this paper should 
be considered synonymous with ‘‘myelo- 
sclerosis with myeloid metaplasia.” 


ETIOLOGY 


Numerous conditions produce a variable 
degree of fibrosis of bone marrow (8, 30). 
Only a few are of radiologic significance. 

“Idiopathic” or “Primary” Mvyelofibrosis: 
The occurrence and nature of ‘‘primary”’ 
myelofibrosis are matters upon which there 
is a considerable difference of opinion. 
This diagnosis can be suggested only when 
causes of “‘secondary’’ myelofibrosis are 
completely excluded. 

Mvyelofibrosis. (A) In As- 
sociation with or from Reaction to Certain 
Myeloid leukemia 
is frequently associated with myelofibrosis 
and myelosclerosis. Some believe that 
myelofibrosis is secondary to leukemia or 
frankly leukemic (4, 11, 12, 29, 42). 
Others theorize that myelofibrosis, mye 
loid leukemia, and polycythemia vera are 
related proliferative disorders arising as 
a result of differences in development of 
multipotential primitive mesenchymal cells 
7, 12 Another point of view is that 
myelofibrosis is a separate syndrome from 


Secondary 


Proliferative Processes: 


leukemua and polycythemia vera (5). 


Myelofibrosis also occurs in cases oj 
metastatic carcinoma, lymphoma, oe 
myeloma, and in the end-stage of poly- 
cythemia vera especially if treated wit; 
myelotoxic agents. An association with 
tuberculosis has also been described (6). 

B. Due to Toxins: Myelofibrosis may be 
produced by certain toxic agents, such as 
irradiation and industrial solvents. It 
occurrence from chronic exposure to ben- 
zene is probably the best documented 
(9, 10). Carbon tetrachloride has also 
been cited as a cause (24). 


BONE MARROW 


Bone marrow aspiration is often unsuc- 
cessful. Marrow biopsy may be necessary 
to obtain an adequate specimen. 

In idiopathic myelofibrosis the marrow is 
replaced by fibrous tissue, the fibrosis 
being either patchy or diffuse. The mar- 
row is usually hypoplastic, but areas of 
hyperplasia of all cell series may be pres- 
ent. The bone trabeculae are thickened 
and new bone formation is present (my- 
elosclerosis). In secondary myelofibrosis 
the etiology may at times be determined 
by the additional finding of specific cells 
(metastatic carcinoma cells, etc.) dis 
tributed among the fibrotic areas in th 
marrow. 


HEMATOLOGIC FINDINGS 
The leukocyte count may be normal 
increased, or decreased. A_ leukocytosis 
up to 25,000 is not unusual. Values over 
50,000 are rare. A leukemoid blood pic 
ture is present, and immature white cells 
are noted. ‘The alkaline phosphatase 
content of the mature granulocytes is 
commonly elevated, 
Anemia is frequently severe, although 
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eatly in the disease the red count may be 
normal or high. There is evidence of 
erythrocyte immaturity. Nucleated red 
ells (out of proportion to the degree of 
anemia) and reticulocytosis are present. 
Thered cells vary in size and shape. ‘‘Tear- 
drop” poikilocytosis is common. Erythro- 
cyte survival time is usually decreased. 
‘The platelet count is variable. The 
platelets may be increased, but are fre- 
quently normal in number. A decreased 
platelet count may be observed secondary 
to hypersplenism. Circulating mega- 
karyocyte fragments are common. 


CLINICAL FINDINGS 


The patients are usually over forty years 
of age, and symptoms are of insidious 
onset. The history may reveal evidence 
of weakness, weight loss, abdominal full- 
ness (hepatosplenomegaly), dyspnea (ane- 
mia), bleeding tendency, joint pain (gout), 
and bone pain. 

On physical examination, splenomegaly 
is almost invariably present. The spleen 
may be massive. The liver also is usually 
ellarged. Pallor is a typical finding. 
Occasionally gouty arthritis or purpura 
may be present. 

The basal metabolic rate is frequently 
elevated. 


ROENTGEN FINDINGS 


On the roentgenogram the bones may 
appear normal, even when the marrow 
«amination shows considerable evidence 
of myelofibrosis. 

Areas of increased bone density are 
uoted in approximately 30 to 50 per cent 
of patients with myelofibrosis (16, 23, 
2). The bones most frequently involved 
awe the ribs, spine, pelvis, and femora. 
Changes in the skull are less frequent but 
do occur (14). Prominence and accentua 
tion of the trabecular pattern are followed 
by osteosclerosis, which may be either 
localized or generalized. 

Recently, areas of decreased bone den 
ity have been noted. Although this 
ype of abnormality has been previously 
mentioned (8, 14, 22, 25, 27), it has 
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received insufficient emphasis. Usually the 
appearance is mottled or “‘moth-eaten,”’ 
but occasionally well defined osteolytic 
areas are noted. 

Splenomegaly or hepatosplenomegaly is 
demonstrable roentgenologically. 

Periosteal reaction is occasionally ob- 
served. 

When hyperuricemia is present, the 
findings of gouty arthritis may be noted. 
This is the so-called “‘secondary”’ gout, in 
contrast to the usual hereditary type. 
The roentgen appearance is indistinguish- 
able. However, changes which, as a rule, 
take years to develop in hereditary gout 
may occur in a few months in secondary 
gout. Therefore, close attention to the 
history will enable the roentgenologist to 
suggest the proper diagnosis. 

Pyelography may reveal uric acid stones. 


DIFFERENTIAL DIAGNOSIS 


Myeloid Leukemia: There are no specific 
differentiating radiographic characteristics 
distinguishing myelofibrosis from myeloid 
leukemia. Osteosclerosis may be observed 
in the course of chronic myelogenous 
leukemia. Its occurrence favors the de- 
velopment of an “‘‘aleukemic’’ state of the 
blood (11). In these atypical cases, cor- 
relation with other findings is essential. 
Bone marrow examination is usually di- 
agnostic if a representative specimen of 
marrow is obtained. 

Splenic aspiration is of great value. 
In myelofibrosis with myeloid metaplasia, 
lymphoid elements are well preserved. 
Megakaryocytes and erythroblasts are 
noted, in addition to the cells of the 
myeloid series. In chronic granulocytic 
leukemia there is extensive replacement 
of lymphocytes by myeloid cells, with few 
megakaryocytes and erythroid cells. 

The presence of low alkaline phosphatase 
in the mature granulocytes favors chronic 
granulocytic leukemia. ‘“lear-drop” poi 
kilocytosis and hyperuricemia occur in leu- 
kemia but are not as pronounced as in my- 
elofibrosis with myeloid metaplasia. 

Sickle-cell and Cooley's Anemia: ‘The 
findings in sickle-cell and Cooley's anemia 
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are predominantly a coarsening and ac- 


centuation of the trabecular pattern. The 
onset is at an earlier age. Electrophoretic 
studies are diagnostic. 

Metastatic Carcinoma: In _ metastatic 


carcinoma the sclerosis is usually more 
Splenomegaly is un- 
The demonstration of a primary 


coarse and patchy. 

common. 

lesion confirms the diagnosis. 
Osteopetrosis: The sclerosis of 


bones, when present, are characteristic. 
Paget's Disease: 
thickening of 
disease are characteristic. 
Fluorine Osteosclerosis: 
bone formation 


periosteal new 


a tendency 


There is 
ligaments. 


sacrotuberous pelvic ligaments. 
megaly is absent. 


increased fluorine content. 


Tuberous sclerosis should be suspected 
when sclerotic bone lesions occur in associa- 
Clin- 
epileptic attacks, 
mental deficiency, and sebaceous adenomas. 


tion with intracranial calcification. 
ically prominent are 


Urticaria Pigmentosa: Diffuse osteo 


sclerosis may occur in urticaria pigmentosa, 
appearance of 
cutaneous _ le- 
sions may point tothe correct diagnosis, but 
skin changes are not always present (15). 
lymphadenopathy, 
The 


simulating the 
myelofibrosis 


roentgen 
Urticarial 


Hepatosplenomegaly, 
anemia, and leukopenia may occur. 
diagnosis can be established by the demon 


stration of increased mast cells in the skin, 


bone marrow, blood, or spleen. 


osteo- 
petrosis is more dense than that of myelo- 
fibrosis, with loss of trabecular pattern. 
The typical feature is sclerosis of the supe- 
rior and inferior vertebral margins, which 
may be incorporated into the vertebral 
body, producing a ‘“‘bone within a bone.” 
Marginal sclerosis of round bones, and 
parallel sclerotic striations of the iliac 


The coarsening and 
the trabeculae in Paget’s 


In fluorine osteo- 
sclerosis, in addition to endosteal sclerosis, 
and 
vertebral osteophytosis may be prominent. 
to calcification of 
The most characteristic roent- 
gen changes are osteosclerosis and associ- 
ated ossification of the sacrospinous or 
Spleno- 
There is a history of 
exposure, and the blood and urine show an 
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Multiple myeloma may present with 
generalized sclerotic lesions. Bone marrow 
studies are usually diagnostic. Serum 
protein determinations are also character. 
istic. 

PROGNOSIS AND TREATMENT 

The duration of life in myelofibrosis may 
vary from months to several years. The 
determining factors are the severity of the 
fibrosis plus the prognosis of the underlying 
or associated pathology. 

Therapy is largely supportive (blood 
transfusions). If there is a pronounced 
hemolytic component to the anemia, steroid 
therapy or splenectomy may be indicated, 

CASE REPORTS 

CasE I (Figs. 1-4): F. O. L., Negro male, aged 
74, complained chiefly of dyspnea on exertion, 
which had been present for six months. He had 
previously been treated with blood transfusions for 
anemia. 

Fifteen years prior to admission the patient had 
worked for three years as an exterminator, handling 
insecticides daily. He later worked for three years 
cleaning tanks with kerosene. The reason for leay- 
ing both of these jobs was the development of a 
severe dermatitis of both hands. 

Physical Examination: There was a Grade I 
systolic murmur at the apex. The liver was not 
palpable. The spleen was down one and a half 
finger-breadths. Blood pressure was 130/60. 

Roentgen Findings: Examination of the pelvis 
showed sclerosis of the lumbar spine, resembling 
osteoblastic metastases. The trabecular pattern 
of the pelvis was accentuated. Marked hepato- 
splenomegaly was noted. The skull, femora, and 
upper ribs were radiographically normal 

Hematologic Findings: On admission, the hemo 
globin was 14 per cent, red blood cells 1.06 million, 
white cells 9,800. Platelets were decreased. A 
differential count revealed 9 neutrophils, 30 band 
forms, 2 eosinophils, 21 lymphocytes, 2 monocytes 
13 blasts, 19 metamyelocytes, and 2 myelocytes 
Anisocytosis and microcytosis were present. Unie 
acid was 6.1 mg. per cent. Alkaline phosphatase 
was 4.3 units (Bodansky) (normal 1.5 to 4) 

Course: The patient received several transfusions 
and was discharged, to be followed as an outpatient 
He was readmitted two months later, with recurrent 
weakness. At this time the liver was down 10 cm. 
and the spleen was down 3 cm. The hemoglobin 
was 27 per cent, red blood cells 1.84 million, white 
blood cells 12,100. A marked shift to the left was 
again noted, with many immature cells. There 
were anisocytosis, poikilocytosis, hypochromia, and 
toxicity. 
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Detailed view of fibrotic area. 
Fig. 4. Bone marrow (autopsy specimen). 

kemia 

Mvelotibrosis and myelo 

No evidence of 


Bone Marrow Biopsy: 
werosis with osteoblastic activity. 
eukemia 

Postmortem Diagnosis: Myeloid leukemia. 
atrow examination (seven months following mar 


Bone 


tw biopsy) showed predominance of immature cells 
ithe myeloid series. 


Comment: This illustrates the 


erotic type of bone change. 


case 


Case Il (Figs. 5-11): E. J. L., a Negro female, 
ed 63, was admitted to Cook County Hospital 
mth a history of weakness of four months duration 
‘tehad noticed a mass in the left upper abdominal 





MYELOFIBROSIS 


Myelosclerosis and myelofibrosis, with osteoblastic activity. 
No evidence of leukemia. 
Immature cells of the myeloid series predominate (myeloid leu- 





Figs. 1-4 = Case I, illustrating sclerotic type of bone change. 
Fig.1. Diffuse sclerosis of lumbar spine and pelvis 

Fig.2. Sclerosis of lumbar spine. No radiolucent areas. 
Fig. 3. Bone marrow biopsy. Left: 


Right: 


quadrant, which was slowly enlarging. She had 
lost 100 pounds during the last vear. 

Physical Examination: The temperature 
99.8°; blood pressure 140 76. The heart was en- 
larged 2 em. to the left of the mid-clavicular line, 
with a Grade 3 systolic murmur. The spleen was 


was 


enlarged, filling the entire left abdomen. The 
liver was palpable five fingers below the costal 
margin. 

Roentgen Findings: Roentgen examination 


showed areas of sclerosis intermingled with radio- 
lucent regions in the pelvis and both shoulders, 
sclerosis with ‘“‘moth-eaten” the 
radius and ulna bilaterally, and moderate sclerosis 
of the lumbar spine, with well detined radiolucent 


radiolucencies in 
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Figs. 5-7. Case II, illustrating bone sclerosis with associated small radiolucent areas producing a moth-eaten 


appearance 


Fig. 5. Moderate sclerosis of lumbar spine. Hepatosplenomegaly. Left renal stone. 
Fig. 6. Sclerosis of lumbar spine, intermingled with small radiolucent areas 
Fig. 7. Sclerosis with ‘‘moth-eaten”’ radiolucencies in the radius and ulna bilaterally. 





Figs. 8-9. 


Case II. 


Fig. 8. Sclerosis and radiolucent areas in humeral head and ribs. 
Fig.9. Alteration of trabecular pattern due to sclerosis and minimal radiolucent areas. 


areas. The liver and spleen were markedly en- 
larged. A left renal stone was noted. 

Bronchoscopy: Secretions obtained bronchoscopi- 
cally were positive for tuberculosis, both on smear 
and culture. 

Sternal biopsy yielded cancellous bone, with well 
preserved trabeculae. The marrow was replaced 
by fibroblasts and collagenous fibers. Occasional 
erythromyeloid elements were seen. Megakary- 
ocytes were present in serial sections. Diagnosis: 
Myelofibrosis of the sternum. 

Liver biopsy showed myeloid metaplasia. 


Blood Examination: Several blood studies were 
done. Typical values were: Hemoglobin 47 pet 
cent, red cells 3 million, white cells 19,000. The 
differential count revealed 20 neutrophils, 23 band 
forms, 1 eosinophil, 5 basophils, 23 lymphocytes, 
8 monocytes, 3 premyelocytes, 2 myelocytes, 10 
metamyelocytes, and 5 blasts. Anisocytosis, por 
kilocytosis with tear-drop cells, hypochromia, poly- 
chromatophilia, and stippling were noted. Blood 
chemistry findings were: uric acid, 14 mg. per cent 
alkaline phosphatase 7.4 units (Bodansky); total 
protein 6.8 gm. per 100 c.c. (albumin 4.3, globulin 
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Fig. 10-11. 
Myelofibrosis and myelosclerosis. 
Diffuse infiltration by myeloid cells (myeloid leukemia), 


Bone marrow biopsy. 
Section of spleen (postmortem specimen). 


Fig. 10. 
Fig. 11. 


25). Erythrocyte survival time was twelve days 
(normal survival twenty-five to thirty days). 

Course: The patient was placed on antituber- 
cilosis treatment at Oak Forest Hospital, with strep- 
tomycin, PAS, and INH. Her general course was 
downhill, with death eighteen months after the initial 
hospital admission. A few months before death 
white blood cell counts were 34,250 and 55,050. 

Postmortem Examination: There was no evidence 
of tuberculosis. The bone marrow showed large 
areas of fibrosis and foci of large immature cells of 
the myelogenous series. There was similar cellular 
infiltration of the liver and spleen. Diagnosis: 
Chronic myelogenous leukemia. 


Comment: This case may be summa- 
ued as follows: Clinical and bone marrow 
diagnosis during life, ‘‘myelofibrosis’’; post- 
mortem diagnosis, chronic myelogenous 
ukemia; role of tuberculosis uncertain. 


The case illustrates bone sclerosis with 
associated small radiolucent areas, pro- 
ducing a mottled ‘‘moth-eaten 
ance. 


” 


appear- 


Case III (Figs. 12-15): M. F., white female, 


ge 55, entered Cook County Hospital complaining 





MYELOFIBROSIS 


Case II. 
No leukemic cells. 


of weakness of three weeks duration. Her abdomen 
had been gradually enlarging for three years. She 
had been seen by a local physician, who found an 
abdominal mass and advised hospitalization. 

The patient had worked for twenty-five years, 
using benzene as a cleaning agent. This occupation 
was discontinued five years prior to admission. 

Physical Examination: <A large spleen filled the 
entire left abdomen and extended across the mid-line 
and down to the symphysis pubis. 

Roentgen Examination: There was roentgen evi- 
dence of marked splenomegaly. Roentgenograms 
also revealed variation of bone texture, with mottled 
radiolucencies in the pelvis; sclerosis in the tibial 
and femoral metaphyseal regions, with a few as- 
sociated radiolucent areas; periosteal reaction, 
bilaterally, in the distal femoral regions and the 
upper tibias. In addition to minimal sclerosis of 
the ribs, weli defined osteolytic areas were noted. 

Bone Marrow Biopsy: Several attempts at mar- 
row aspiration were unsuccessful. Microscopic 
sections obtained on biopsy revealed a hypocellular 
bone marrow. In some areas myeloid erythropoi- 


etic elements were preserved; elsewhere megakary- 
ocytes were seen. 
tissue were present throughout the section. 
nosis: Myelofibrosis. 


Blood Findings: 


Fibrous strands of connective 
Diag- 


The hemoglobin was 44 per 
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Fig. 12. Case III. Distal femoral and proximal 
tibial sclerosis, with a few radiolucent areas. Note 
periosteal reaction of distal femora and _ proximal 
tibiae 


{ 


cent, red cell count 4.02 million, white cell count 
8,000. One month after admission the correspond- 
ing figures were 52 per cent, 5.25 million, and 20,500. 
The differential count revealed 20 neutrophils, 
24 band forms, 2 basophils, 30 Ivmphocytes, 14 
monocytes, 2 mvyelocytes, and 7 metamyelocytes. 
There were polychromatophilia, microcytosis, aniso- 
evtosis and poikilocytosis, with numerous tear-drop 
erythrocytes. Megakarvocyte fragments were pres- 
ent. Two nucleated red cells were noted. The 
reticulocyte count was 2.5 per cent; platelet count 
509,250. Total protein was 8.1 gm. (albumin 4.8, 
globulin 3.3), icterus index 6, cephalin flocculation 
2+, uric acid 7.2 mg. per cent, alkaline phosphatase 


5.2 units (Bodanskvy 


Course The patient was discharged from the 
hospital and in the next vear lost 26 pounds 


During this time the liver became palpable, extend 
ing to the umbilicus. The red blood cells ranged 
from 2.59 to 2.95 million, hemoglobin from 37 to 45 
per cent, the white cell count from 6,100 to 7,150 


The last examination showed 6 mvelocvtes, 15 


The patient re-entered the hospital fifteen months 
aiter the original examination, with fever and pain 
and tenderness in the right lower quadrant. Surgi 


ise was done and the diagnosis was appen 





diceal abscess Death occurred on the following 


la No postmortem examination was performed 


Comment: This case of myelofibrosis 
following chronic benzene exposure illus 
trates minimal bone sclerosis with both 
small] mottled and larger well defined radio 
lucent areas. 


Fig. 13. Case III. Note well-defined osteolytic rib 
lesion; also minimal sclerosis 


SUMMARY 

Myeiofibrosis, 7.e., myelosclerosis with 
myeloid metaplasia, may be either (1 
primary or (2) secondary to proliferative 
disease processes or to toxic agents, as 
certain industrial solvents. ‘The marrow 
is replaced by fibrous tissue, which may be 
patchy or diffuse. The large trabeculae 
are thickened, and new bone formation 
occurs (myelosclerosis). A leukemoid blood 
picture is present, with immature white 
cells. Anemia is a usual finding. 

Radiologically areas of increased bone 
density may be seen (30 to 50 per cent ol 
cases), as well as areas of decreased density, 
producing a mottled or moth-eaten appear 
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Figs. 14-15. Case III: Blood smear and marrow biopsy. Note the characteristic “tear-drop” configuration of 
erythrocytes. Microcytosis, anisocytosis, and poikilocytosis. Marked myelofibrosis and myelosclerosis 
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bone 
nt of Fig. 16. Case 1V (not reported): ‘‘Secondary” gout in male aged sixty-one. 
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ance. Well defined osteolytic lesions also 
occur. Periosteal reaction is occasionally 
observed. Splenomegaly or hepatospleno- 


megaly is demonstrable. The primary and 
secondary forms of the disease are in- 
distinguishable on the roentgenogram. 

Conditions to be differentiated from 
myelosclerosis are myeloid leukemia, sickle- 
cell and Cooley’s anemia, metastatic car- 
cinoma, osteopetrosis, Paget’s disease, 
fluorine osteosclerosis, and urticaria pig- 
mentosa. Special emphasis is placed on the 
difficulty of diagnosis of chronic granu- 
locytic leukemia in the presence of severe 
myelofibrosis. 

Therapy is largely supportive. Dura- 
tion of life is from months to several years. 

Three cases are reported with illustra- 
tions of the radiolucent and _ sclerotic 
lesions. 
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SUMMARIO IN INTERLINGUA 


Myelofibrosis 


Myelofibrosis, i.e. myelosclerosis con 
metaplasia myeloide, pote esser (1) primari 
p idiopathic e (2) secundari a processos de 
morbo proliferative o a agentes toxic como, 
yer exemplo, certe solventes industrial. 
“Le medulla es reimplaciate per tissu 
fbrose. Isto pote esser maculate o diffuse. 
Le trabeculas de osso es spissificate, e neo- 
jormation de osso occurre (myelosclerosis). 
le imagine de sanguine es leucemoide, e 
immatur leucocytos es presente. Anemia 
es un constatation usual. 

Radiologicamente, areas de augmentate 
densitate ossee es notate in 30 a 50 pro 
cento del casos. Es etiam presente areas 
de reducite densitate que resulta in un 
apparentia marmorate. Reactiones peri- 
osteal es observate occasionalmente. 


Splenomegalia o hepatosplenomegalia es 
demonstrabile. Le formas primari e se- 
cundari del morbo non es distinguibile in 
le roentgenogramma. 

Le conditiones ab le quales myelo- 
sclerosis debe esser differentiate include 
leucemia myeloide, anemia a cellulas falci- 
forme e anemia de Cooley, carcinoma meta- 
static, osteoporosis, morbo de Paget, osteo- 
sclerosis a fluoro, e urticaria pigmentose. 
Es emphatisate particularmente le diffi- 
cultate de diagnosticar chronic leucemia 
granulocytic in le presentia de myelo- 
fibrosis de forma sever. 

Le therapia es supportative in grande 
mesura. Le longevitate varia inter un 
numero de menses e plure annos. 

Es reportate tres casos. 


TA 











Acromutilation of the Fingers Following Severe Burns! 
DAVID RABINOV, M.D. 


IGHT WEEKS after magnesium burns, 
E 2 patients were referred to the X-ray 
Department of St. Francis Hospital, Lyn- 
wood, Calif., for roentgen examination of 
the hands. The changes noted were pecul- 
iar enough to invite presentation. It is the 
purpose of this paper to describe these cases 
since no reference to similar defects was 
found in the radiologic literature. 


CASE REPORTS 


Case I: J. G., a 22-year-old white male, was seen 
in the emergency room immediately following an 
explosion at his work, a few blocks away. <A 50 
per cent second- and third-degree burn involving the 
hands, face, neck, chest, arms, and back was recorded. 
Following emergency treatment the patient was 
taken to surgery for débridement. The fingernails 
were removed. The skin of the forearm and of the 
dorsum of the hands and fingers was hanging in 
shreds, but the bone was not exposed. 

Subsequent repeat débridement including sharp 
dissection of necrotic areas, especially on the dorsum 
of the distal two-thirds of the fingers, was performed. 
A week later Pseudomonas and _ beta-hemolytic 
Streptococci were cultured from the burn surface. 
After another week a split-thickness skin graft from 
the thigh to the dorsum of both hands and fingers 
was made. The index finger showed necrosis of the 
tendon over the distal joint. In two weeks the 
grafts had taken almost 100 per cent. There were 
granulated areas over the tufts of the fingers. 
Roentgenographic examination eight weeks after 
injury revealed the findings to be described below 
and reproduced in Figures 1-4. 

The patient has subsequently received physio- 
therapy and has regained considerable strength and 
function of his hands and fingers, but there is no 
change in the bone defects even as late as six months 
after the accident. 


Case II: B. R., a 21-year-old white male in- 
jured in the same explosion, was seen in the emer- 
gency room with a 40 per cent second- and third- 
degree burn of his entire torso, face, neck, hands, and 
arms. At initial débridement it was noted that the 
burns on the forearms and hands were probably 
of third degree, as “‘the skin peeled off these areas 
like a glove and the nails came along with the peeled 
skin.” 

After a week, Pseudomonas and beta-hemolytic 
Streptococci were cultured from the obvious infection. 





Re-débridement, with sharp dissection of the distal 
two-thirds of the fingers, was performed. The burn 
was seen to involve the extensor tendon slips. Three 
weeks later this area was grafted, but the graft 
failed to take. The procedure was repeated, and 
six weeks after injury the fingers on both hands 
showed granulating areas. The interphalangeal 
joints of the left index finger were open and draining 
through the granulation tissue. There was obvious 
loss of the extensor tendon and capsular substance 
at these points. No exposure of the tips of the 
phalanges was identified. Roentgenographic exami- 
nation was made in order to evaluate a septic ar- 
thritis. 

Healing in this case has been much more slow 
than in Case I, but the patient has regained suf- 
ficient strength and dexterity to write and to clasp 
a hand. 


ROENTGENOGRAPHIC DESCRIPTION 


The most minor abnormality is observed 
at the tip of the right middle finger in 
Case I (Fig. 3). This is a sharply circum- 
scribed semicircular defect confined to the 
ulnar aspect of the tuft portion, due to 
absence of cortical and underlying bone. 
No sequestration can be identified. Soft 
tissues about the tip of the finger are of 
usual thickness. A photograph (Fig. 4) 
made at this time shows considerable re- 
generation of the nail, with a long, irregu- 
lar V-shaped defect in its central portion. 
The skin appears scarred, but is healed. 

More marked changes are seen in the 
right index and little fingers, and there is 
almost complete destruction of the tufts of 
all four fingers of the left hand. The right 
ring-finger tip shows small punched-out 
radiolucent areas, but the anteroposterior 
profile view indicates no cortical erosion 
Curiously, both thumbs are spared. Rather 
severe subarticular decalcification has oc- 
curred at each of the interphalangeal 
joints. 

In the more severely burned patient, 
B. R. (Figs. 5-7), almost complete ir 
regular destruction of the tufts of all the 
fingers of the right hand and of all but the 


1 From the Department of Radiology, St. Francis Hospital, Lynwood, Calif. Accepted for publication in April 
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ACROMUTILATION OF FINGERS FOLLOWING SEVERE BURNS 





Figs. 1-4. 

Figs. 1 and 2. 
Fig. 3. 
Fig. 4. 


fifth digit of the left hand is noted. Super- 
imposed changes due to septic arthritis of 
the interphalangeal joints can be seen in 
both joints of the left index, left middle, and 
the right middle fingers and in the distal 
interphalangeal joints of the left ring and 
the right index, ring, and little fingers. 
Marked bone destruction involving the 
articular surfaces is apparent; the joint 
space is lost and/or irregular and there is 
severe demineralization. A small seques- 
trum is identified radial to the proximal 
joint of the left middle finger. The photo- 
graph of the hands of this patient demon- 





Case I. 

Fingers of both hands showing acromutilation. 
Enlarged view of terminal phalanx, middle finger, right hand. 
Photograph of right fingers made ten weeks after burn. 


strates much greater skin destruction, 
with less evidence of healing, although 
his nails show some regeneration. 


REVIEW OF LITERATURE 
Roentgenographic findings due to burns 
other than those in the hand have been 
thoroughly described. Glover (1) and 
Stépanek and Doleéek (2) mention bone 
necrosis following fourth-degree burns. 
Glover demonstrated two such skull in- 
juries and one in the radius, with subse- 
quent bone regeneration. No cases are 
illustrated by Stépdnek and Doleéek, but 
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they state that necrosis and demarcation 
of bone take place after such severe 
damage. 

Evans and Smith (3) refer to a right 
tibia denuded by a burn, with resultant 
tangential sequestration, but neither is 
this case illustrated. These authors and 
others (4, 5) describe the periarticular 
calcification phenomenon which  oc- 
casionally is seen in burn cases and also 
present and discuss such changes as bone 
atrophy, periosteal new bone formation, 


December 196] 


to the observations described above, nor 
was reference to these abnormalities found 
elsewhere in the medical literature op 
burns. Severe burn injury to the fingers 
must be very common, for which reason 
the paucity of roentgenographic reference 
and reproduction is all the more remark. 
able. One must assume that roentgen 


examination of the hands of these injured 
patients is uncommon or that these changes 
have not before been noted or considered 
significant. 





Figs. 5 and 6. Case II. 


Fingers of both hands showing acromutilation and 


severe septic arthritis of interphalangeal joints. 


osteophytosis, heterotopic para-articular 
ossification, and articular destruction and 
ankylosis, found upon review of roentgeno- 
grams of 950 severely burned patients. 
Neil Owens (6), in an interesting work 
devoted to the osteoporosis which follows 
burns, describes a case of 91 per cent burn 
of first, second, and third degree. Films 
of the hands made two months following 
injury showed ‘no intrinsic osseous or 
articular abnormality, osteoporosis apart.” 
None of the treatises reviewed men- 
tioned changes in the finger tips similar 


DISCUSSION 

It is interesting to speculate as to the 
degree of heat exposure to which these 
patients were subjected. They were em- 
ployed as clean-up men in a magnesium 
machinery plant and were completing 
their work for the day when the accident 
occurred. Despite elaborate precautions 
repeatedly to cleanse exposed personnel 
and their clothing of magnesium dust, 
some of this material almost certainly 
would be present on the body surface and 
its coverings at the conclusion of the day. 
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The explosion, which occurred in a nearby 
barrel, probably caused ignition of this 
highly inflammable dust. It is reported 
that magnesium will burn at anywhere 
between 400 and 3,400° F. Even at the 


lower end of this scale the heat appears to be 
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disease, bronchiectasis, ainhum, syphilis, 
thromboangiitis obliterans, syringomyelia 
and other neurologic disorders, diabetic 
gangrene, hematoporphyrinuria,  sclero- 
derma, and psoriasis. 

Two underlying factors appear to be 





Fig. 7. Case II. 


Photograph of right finger tips made ten weeks after burn. 





Fig. 8. 


sufficient to cause the severe second- and 
third-degree burns which were incurred. 
Certain diseases occasionally cause bone 
changes similar to those observed. Brails- 
lord (7) actually lists eleven different mala- 
dies which can produce various degrees of 
erosion and absorption of the terminal 
phalanges, including leprosy, Raynaud’s 





Acromutilation and soft-tissue calcifications clearly demonstrated in 
patient with clinical scleroderma. 


involved in this process: (a) open exposure 
of bone with soft-tissue ulceration, local 
infection, and osteomyelitis and (6) im- 
pairment of the vascular supply to the 
periosteum of the phalangeal tuft. The 
best example of the first etiologic basis is 
frostbite, in which even gangrenous digits 
show no bone change, although findings 
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exactly similar to those reported here are 
seen in open exposed bone at the tips of 
the toes (8, 9). On the other hand, vas- 
cular impairment, whether due to local 
infection, hematoma, or granulation tissue, 
has been shown to be related to the bone- 
absorption defects demonstrated in lep- 
rosy (10) and probably accounts for the 
similar changes, previously thought to be 
“neurotrophic,”’ in diseases which involve 
neurosensory loss. Raynaud’s disease (11) 
and psoriasis (12) would seem to fall into 
this category also. In scleroderma 
16) both factors may be involved; ab- 
sorption of the finger tips is one of the most 
characteristic roentgenographic findings 
(Fig. 8). The soft tissues commonly 
ulcerate over the bony tufts, and vascular 
occlusions due to degenerative changes in 
the blood vessels have been reported. 
Late acro-osteolysis of the distal phalanges 
following high-voltage electrical injury is 
described (17); this too is probably the 
result of vascular damage. 

While both Pseudomonas and Strepto- 
cocci were cultured from the surface of the 
burned flesh at the finger tips in each of the 
cases reported here, there was no clinically 
evident abscess, slough, sequestrum, or 
other evidence of deep infection. Re- 
peated close observation did not demon- 
strate exposed bone. The changes pro- 
duced in the phalangeal tufts presumably 
were secondary defects rather than direct 
bone charring. It would seem probable 
that heat coagulation of the local perios- 
teal vessels is the cause of the notch or 
bite-like areas of bone necrosis described. 


(13- 


SUMMARY 


Two cases of acromutilation of the fingers 
due to burns have been reported. In 
neither case was bone of the finger tip 
directly exposed, nor was a sequestrum 
identified. It is postulated that the 


changes noted are due to periosteal vascular 
coagulation. 


Similar bone lesions in frost 
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bite, psoriatic arthritis, scleroderma, lep. 
rosy, and Raynaud’s disease are discussed 
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ACROMUTILATION OF FINGERS FOLLOWING SEVERE BURNS 


SUMMARIO IN INTERLINGUA 


Acromutilation del Digitos post Ardituras Sever 


Acromutilation digital esseva observate 
in 2 patientes 8 septimanas post sever 
ardituras a magnesium. 

Esseva culturate, in ambe casos, pseudo- 
monades e streptococcos ab le superficie 
del ardite carne del punctas digital, sed 
nulle abscesso esseva clinicamente evi- 
dente e nulle sphacelo, nulle sequestro, e 
nulle altere indication de un _ infection 
profunde. Repetite e meticulose observa- 
tiones non demonstrava le presentia de 


osso exponite. Le alterationes in le pha- 
langes terminal esseva apparentemente de- 
fectos secundari e non wun destruction 
directe de osso. Il pare plausibile sup- 
poner que le thermocoagulation del local 
vasos periostee es le causa del areas de 
necrosis a apparentia indentate o mordite. 

Es discutite le occurrentia de simile 


lesiones de osso in perniones, arthritis 
psoriatic, scleroderma, lepra, e morbo de 
Raynaud. 









Further Notes on the Esophageal-Pleural Stripe’ 


CHRISTIAN V. CIMMINO, M._D., F.F.R. 


o iw ESOPHAGEAL-PLEURAL stripe is a 

sickle-like soft-tissue shadow projected 
over the air of the trachea at the level 
of the clavicles, with its concavity to the 
right. It is formed by the right wall of 
the esophagus with its pleural covering. 
Its genesis, frequency, and significance 
were discussed in an earlier paper (2), 
and the concepts there set forth have been 
confirmed and amplified by DeGinder 
4). McDonnell (9) and his group at the 
Walter Reed Army Hospital, working with 
supervoltage roentgenography, denied the 
origin of the stripe in the right wall of the 
esophagus and its pleural covering, claim- 
ing instead that it is formed by the contact 
of the pleural surfaces of the right and left 
lung anteriorly. This explanation cannot 
be accepted, for this contact does not form 
a well defined sickle, it is consistently lower 
than the clavicles, and, most important, 
it does not account for the strict parallelism 
with the barium-outlined esophagus. 

In the five years following the publica- 
tion of the first paper, other interesting 
observations have been made on the esoph- 
ageal-pleural stripe. 


THE CHEST TELEROENTGENOGRAM 


Figure 1 shows the right border of the 
stripe obscured by a soft-tissue shadow. 
This absence of definition can be caused 
by any process leading to loss of contrast 
between pleuro-esophagus and lung, as 
thickened pleura, inflammation, or new 
The first is without question 
most commonly responsible. Autopsy 
established the presence of pleural thick 
ening in the shown in Figure 1. 
Gladnikoff (6) found pleural thickening in 


; 
siniaaitt 
growth 


Case 


2 of his patients with similar findings. 
Although the original conception of the 
tripe limited it to the clavicular level, 


J have occasionally visualized another soft 


tissue stripe on the routine chest tele 








Fig. 1. Only left contour of esophageal-pleural 
stripe is visualized. Right contour obliterated by 
adhesions. Autopsy proof 


the left, over the lower thoracic levels. 
It has been seen especially in children but 
may occur in adults as well. Again, this 
must be the right wall of the esophagus 
with its pleural covering (Fig. 3), as demon- 
strated by Gladnikoff in his special examin- 
ation designed for study of the mediasti- 
num in health and primary carcinoma. It 
will be recalled that, with the exception of 
the point of crossing of the azygos vein, 
the esophagus is covered on its right side 
with mediastinal pleura throughout its 
entire thoracic course. The presence of 
the stripe at either the clavicular or lower 
thoracic level on plain roentgenograms 
must indicate some air in the esophagus 
at those levels. 

More commonly than the stripe, the long 
interface between air in the right lung and 


the collapsed pleuro-esophagus (no aif 


rocntgenogram (Fig. 2), gently concave to in esophagus) can be discerned on the chest 
n the Mary Washington Hospital, Fredericksburg, Va. Accepted for publication in April 1961 


974 














Fig. 2 
esophag 
show the 


Fig. ¢ 
similar] 
broken 
the sick 
More 
the inte 
pleuro-¢ 
shows 
cadaver 
differen 
entery 
Fig. 8, 
tadiol. 4 


teleror 
some | 

The 
encou 
on the 






















Fig. 2. Upper three arrows show faintly visualized 
esophageal-pleural stripe. Lower three pairs of arrows 
show the lower thoracic reaches of stripe. 


af BA 





Fig. 3. Broken lines A, B, C, and D correspond to 
similarly identified arrows in Fig. 5. The unlettered 
broken line parallel to line B explains the formation of 
the sickle when there is air in the esophageal lumen. 
More commonly, the esophagus is collapsed, and only 
the interface between air in the right lung and the 
pleuro-esophagus is present. The sketch on the right 
shows the main mediastinal relationships in the 
cadaver; that on the left, in life. Note the marked 
lifferences, especially the so-called esophageal mes 
titery posterior to the esophagus. (Modified from 
Mig. 8, Knutsson, F.: The Mediastinal Pleura. Acta 
tadiol. 43 : 265-275, 1955.) 


teleroentgenogram, especially if there is 
some Over-penetration. 

The only example of abnormality I have 
tneountered in the lower thoracic stripe 
on the chest teleroentgenogram is reversal 


ESOPHAGEAL-PLEURAL STRIPE 





Fig. 4. Arrows indicate esophageal-pleural stripe. 
Lowermost arrow shows veer to the right. Lower 
portion of stripe thicker than upper. Probably normal, 
but small hiatal hernia not positively excluded. 


of its direction of concavity, probably 
from emphysema. The same abnormali- 
ties, however, discussed before in relation 
to the stripe at the clavicular level might 
be predicted. 


CONTRAST STUDY OF LOWER ESOPHAGUS 


AND STOMACH 


Johnstone (7) recently discussed a condi- 
tion of the lower esophagus characterized 
by diffuse spasm and diffuse muscle hy- 
pertrophy, in which one or both thickened 
contours are visualized with the lumen 
outlined by barium. Indeed, the hyper- 
trophied muscle wall may be so prominent 
as to be mistaken for the posterior border 
of the heart. Although Johnstone states 
that the normal esophageal wall is seen 
only rarely, I find it in about 10 to 15 
per cent of routine spot (left posterior ob 
lique) roentgenograms of the barium-filled 
lower esophagus and cannot consider it 
abnormal (8). The stripe is either lost in 
the diaphragmatic shadow or, after slight 
thickening, veers sharply to the right and 
is then lost in the diaphragm as seen in 
Figure 4. 


CHRISTIAN V. CIMMINO 


Fig. 5. Prone view. Arrow A. Right para- 

] band. Arrow B. Interface between air in 

right lung and esophagus with its pleural covering. 
Because there was no air or barium on the esophagus 
t this time, the esophageal-pleural stripe was not 
me barium traces were caught in rugal 

hagus just above Arrow B. Arrow C 

i. Arrow D. Interface between 

mtour of descending thoracic 


Roentgenograms, postero-anterior or 
anteroposterior, taken during gastrointesti- 
nal] examinations that include the esophago- 
gastric region will often portray up to 
four readily identifiable normal linear me- 
diastinal shadows, any one or all of which 
may normally be absent (Figs. 3 and 5). 
It is to be noted, too, that any one or all 
four may at times be identified on the chest 
teleroentgenogram, especially if there is 
over-penetration. These linear 
shadows represent: 

1. The interface between air in the left 
lung and left contour of the descending 
aorta 

2 and 3. Right and left paravertebral 
yands. ‘These correspond to the right and 
eft paravertebral soft parts in general 
1, 5, 10), and their radiologic detection 
depends on a suitable angle of incidence of 
the roentgen ray with the soft parts. The 
usually less favorable angle on the right 
explains the more frequent absence of this 
(See the indicated 


some 


I 
] 


paravertebral band. 


December 1951 


references for a discussion of the abnormalj- 
ties of the paravertebral bands.) 

4. The interface between air in the 
right lung and esophagus with its pleural 
covering, forming a gentle concavity to. 
ward the left. In contrast to the chest 
teleroentgenogram, on which either the 


Fig. 6. Paraesophageal hiatal hernia. Note the 
greatly thickened companion shadow on the right 
concave toward the left. Also, the companion shadow 
on the left. 


stripe itself (air in the esophagus) or simply 
the interface (no air in the esophagus 
may be noted, I have yet to identify the 
stripe on gastrointestinal sagittal views 
but merely the interface. 

The at times marked thickening of the 
lower esophageal wall found in diffuse 
spasm has already been noted. Thicken- 
ing is said to be constant in cardiospasm 
and to be a valuable sign especially in the 
early stages (7). That thickening in the 
presence of neoplasms and chronic esopha- 
gitis may be expected is self-evident. 

Soft-tissue bands of varying thickness 
may form the contours of either sliding or 
paraesophageal hiatal hernia (Fig. 
These bands, while continuous with it, 00 
longer represent the esophageal wall, but 
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ESOPHAGEAL-PLEURAL STRIPE 


Figs. 7-9. Hiatal hernia. 


rather the herniated stomach wall with its 
peritoneal reflections. Hence, the term 
esophageal-pleural stripe is no longer appro- 
priate, and must give way to the simpler 
and better companion shadow. 

A patient was recently encountered in 
whom a rational preliminary diagnosis of 
hiatal hernia was possible from study of the 


nonopacified tissues in the esophagogastric 
Figure 7, from a barium enema 
study, shows the companion shadow (ar- 
rows) concave to the left, with a central 


region. 


accumulation of (xX). Figure 8, a 
spot film of the opacified lower esophagus, 
shows the sliding hiatal hernia (x) ‘and 
the companion shadow (arrows). Figure 
), made later during the course of the 
gastrointestinal examination, shows the 
epiphrenic pouch with remnants of barium, 
the sliding hernia (X), and the companion 
shadow (arrows). 


gas 


SUMMARY 


The original conception of the esopha 
geal-pleural stripe (a soft-tissue, sickle 
like shadow, at the level of the clavicles, 
with concavity to the right, representing 
the right wall of the esophagus with its 
pleural covering), is extended to include 
astripe with gentle concavity to the left, 
noted over the lower thoracic level in a 
mall number of normal chest teleroent 
gtnograms. Visualization of the stripe 
ateither level is dependent on a sharp inter- 


Companion shadow demonstrated on gastrointestinal examination. 


See text. 


face between the right lung and pleuro- 
esophagus, and on the presence of air 
within the lumen of the esophagus. Any 
process that interferes with this interface, 
such as pleural thickening, may be ex- 
pected to interfere with formation of the 
stripe. 

Companion shadows, continuous with 
the esophageal-pleural stripe, may be noted 
with hiatal hernia, representing the wall of 
the stomach with its peritoneal reflections. 


Mary Washington Hospital 
Fredericksburg, Va. 
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SUMMARIO IN INTERLINGUA 
Notas Additional in Re le ‘‘Banda Esophageo-Pleural’’ 


Le concepto original del “banda eso- 
phageo-pleural” (i.e., de un _ falciforme 
umbra de tissu molle al nivello del clavi- 
culas, con concavitate al dextera, que repre- 
senta le pariete dextere del esophago con 
su copertura pleural) es extendite a includer 
un banda a leve concavitate al sinistra, le 
qual es notate supra le nivello thoracic in- 
ferior in un micre numero de normal tele- 
roebtgenogrammas thoracic. Le visualisa- 
tion del banda al un e al altere nivello de- 
pende del presentia de un nette interfacie 
inter le pulmon dextere e le pleuro-eso- 


phago e, in plus, del presentia de aere intra 
le lumine del esophago. Omne process 
que interfere in le demonstration del inter. 
facie—per exemplo spissification pleural— 
va interferer in le formation del banda. 
Umbras accompaniante, in continuitate 
con le banda esophageo-pleural, occurre jn 
casos de hernia de hiato, representante 
alora le pariete del stomacho con su re- 
flexiones peritoneal. In iste situation |e 
termino ‘“‘banda-esophageo-pleural’’ non es 
appropriate e deberea esser reimplaciate 
per le designation ‘‘umbra accompaniante.” 
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Transitory Extraperitoneal Hernia 


of the Bladder in Infants (Bladder Ears)’ 


R. PARKER ALLEN, M_D., and VIRGIL R. CONDON, M.D. 


OR SEVERAL YEARS lateral protrusions 
Ir of the urinary bladder have been ob- 
grved by us during intravenous urography 
and cystography in infants. These are 
more than the usual posterior extensions 
of the partially filled bladder. Further 
study has shown them to be extraperitoneal 
herniations through the internal inguinal 
ring into the inguinal canal (Fig. 1). 
Almost all of the patients have been in- 
fants under six months of age, although the 
finding has been observed in both older 
children and in adults. Clinical inguinal 
hernia is present in a higher incidence in 
this group than is normally expected. This 
suggests a relationship to persistence of a 
large internal inguinal ring. 

It is the purpose of this study to elab- 
orate and illustrate the findings in such 
herniations of the bladder. 


ANATOMY AND ETIOLOGY 


The urinary bladder is a hollow neuro- 
muscular organ that, in the infant, lies 
ina relatively high position in the pelvis 
and is proportionately large in relation to 
the abdominal cavity (1, 15). This posi- 
tion places the lateral base closer to the 
internal inguinal ring than in the adult. 
With increasing age, the bladder becomes 
almost completely a true pelvic structure 
except when distended (5). It is covered 
by peritoneum in its superior and posterior 
portions, while laterally and anteriorly 
it consists of only loose areolar tissue. 

There are three types of herniation of 
the bladder: extraperitoneal, in which the 
bladder protrudes through the inguinal 
ring, remaining entirely outside the perito- 
neum; paraperitoneal, which is also an 
extraperitoneal protrusion with an adja- 
cent peritoneal hernia; and _ intraperi- 
toneal, in which a more superior portion 
of the bladder carries its peritoneal cover- 


ing into the inguinal ring (9, 19) (Figs. 
1 and 2). Wakeley states that the para- 
peritoneal type is twice as common as the 
intraperitoneal and that extraperitoneal 
hernias are rare (20). 

The proximity of the lateral extraperi- 
toneal portion of the bladder to the in- 
guinal ring makes movement in a lateral 
direction unrestricted and facilitates the 
protrusion of part of the bladder through 
the internal inguinal ring, still extraperi- 
toneally (3). Karewski clearly demon- 
strated this close connection in cadavers 
(2). Studies of the normal cystogram 
by Braasch and Emmett revealed the 
great variability in size of the urinary blad- 
der, with the longest axis frequently in the 
transverse plane, particularly in females 
(4). Persistent patency of the processus 
vaginalis with its associated wide inguinal 
ring may further predispose such patients 
to bladder herniation (11, 14,17). Watson 
lists other contributing factors, such as 
prematurity, poorly developed muscula- 
ture, prolonged crying, colic, flatulence, 
bronchitis, and whooping cough (21). 
Localized causes may include congenital 
malformations of the bladder as well as 
bladder-outlet obstructions (6). 

A review of the literature reveals sporadic 
reports of bladder hernia since the eleventh 
century (7). Heineck (10) collected one 
of the first large series in 1916. Baker, 
in 1922, reported one of the youngest cases, 
up to that time, in an infant eighteen 
months of age (2). Since then, Campbell 
(5) and Watson have added at least 55 
other examples in children. True bladder 
hernias are thought to compose about 1 
per cent of all inguinal hernias, but the 
reported incidence varies from 0.5 to 10 
per cent (8, 13, 16, 18, 21). 

The present study indicates that, in a 
significant number of infants, the relaxed 


‘From the Radiology Department, Children’s Hospital, Denver, Colo. Presented, in part, before the Society 


for Pediatric Radiology, Atlantic City, September 1960. 
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Fig. 1. Typical radiographic appearance of bi- 
lateral ‘‘bladder ears,’’ with schematic drawing showing 
extraperitoneal nature of these protrusions as well as 
the close relationship of the lateral portion of the 
bladder to the internal inguinal ring, «iso the relatively 
high position of the bladder. 


bladder protrudes laterally and anteriorly 
into the inguinal ring to form a transitory 
extraperitoneal hernia. Since this is seen 
frequently in the first six months of life, 
and less often later, and since only about 
20 per cent of the cases are associated with 
clinically demonstrable inguinal hernia, 
it is our conclusion that for the most part 
these protrusions are normal. For this 
reason, the descriptive term “bladder 
ears’’ has been used in preference to hernia. 


MATERIAL AND DISCUSSION 


Thirty-five cases of “bladder ears” 
were found during 406 intravenous py- 
elographic examinations (1957-60) _per- 
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formed in infants less than twelve months 
of age. The incidence in this age group 
was 9 per cent. Thirty-three of the 35 
patients were less than six months of age, 
Twenty-seven were male, and 8 female 
Nineteen were examined for inguinal hernia 
(14 males and 5 females) and 4 cases were 


found, all in males. 
S) 
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Fig. 2. Diagram of paraperitoneal and _intraperi- 


toneal hernias, which are more common in adults, 


Bladder ears were most often seen when 
the bladder was only partially filled (Figs. 
1, 3-6). The anterior and lateral direc- 
tion of these bladder protrusions is con- 
firmed by lateral and oblique views (Figs. 
3 and 4). The “ears” were frequently 
bilateral and were essentially of the same 
configuration even when there was a true 
inguinal hernia (Fig. 6). The transitory 
characteristics of the protrusions were 
demonstrated by cinefluoroscopy, which 
showed their disappearance with complete 
filling of the bladder and with the onset 
of micturition. This latter finding were 
also observed on voiding urethrograms 
(Fig. 5). 

Even though approximately 20 per cent 
of the children examined had true it- 
guinal hernia, we do not believe there 1s 
a causal relationship. Instead, we feel 
that both findings are secondary to a large 
internal inguinal ring that in turn may be 
associated with persistent patency of the 
processus vaginalis. The fact that bladder 
ears are so rare in older children emphasizes 
their physiological nature and helps con- 
firm our belief that this finding is a normal 
variation. 








Fig. 4. 
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The lateral view demonstrates the interior and inferior bladder protrusions. 


Fig.3. Case of “bladder ears.” 
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Fig. 4. A, Anteroposterior view of bilateral “bladder ears.” B. Right anterior oblique view. C. Left an- 
terior oblique view showing the lateral and anterior relationships. 





Fig.5. A. Typical “bladder ears” seen in partially filled bladder. B. With further filling, the ear has retracted 
and disappeared. 
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Fig. 6. 


Bilateral ‘‘bladder ears” of similar appearance, one of which (A) was associated with a true inguinal 


hernia. 


SUMMARY 

Lateral protrusions of the urinary blad- 
der, or ‘‘bladder ears,” were demonstrated 
in 9 per cent of intravenous pyelographic 
studies of infants under the age of one year. 
Twenty-seven of the 35 infants were male 
and 33 were less than six months of age. 
These protrusions of the bladder were most 
often seen when the bladder was partially 
filled and were transitory. Their occur- 
rence is probably related to the size and 
position of the bladder in infants and to 
persistence of a large inguinal ring. Even 
though the incidence of clinical inguinal 
hernia was higher than is expected in the 
normal population, bladder ears are 
thought to represent a variation in normal 
development. 
The Children’s Hospital 
Denver 18, Colo 
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TRANSITORY EXTRAPERITONEAL HERNIA OF THE BLADDER IN INFANTS 





SUMMARIO IN INTERLINGUA 
Hernia Extraperitoneal Transiente del Vesica in Infantes (Aures Vesical) 


Protrusiones lateral del vesica urinari— 
le si-appellate “‘aures vesical’’—esseva de- 
monstrate in 9 pro cento de un serie de 
studios pyelographic venose in infantes de 
etates de minus que un anno. Vinti-septe 
del 35 infantes esseva mascule. Trenta- 
tres habeva minus que sex menses de etate. 
[ste protrusiones del vesica esseva vidite 
le plus frequentemente quando le vesica 
esseva partialmente plen. Illos esseva 
transitori. Lor occurrentia es probabile- 


mente relationate con le dimensiones e le 
position del vesica in le infantes e con le 
persistentia de un grande anulo inguinal. 
Ben que le incidentia de formas clinic de 
hernia inguinal esseva plus alte in le infantes 
con ‘‘aures vesical’’ que lo que debe esser 
expectate in un population normal, il non 
es opinate que le duo conditiones es inter- 
relationate. Es formulate le these que 
“aures vesical’’ representa simplemente un 
variation in un disveloppamento normal. 








Congenital Deficiency of the Pericardium 


A Case Report of Complete Absence of the Left Pericardium: 
LIEUT.-COL. LONGSTREET C. HAMILTON, MC, USA? 


CASE REPORT, plus a brief review of the 
A salient features of congenital de- 
ficiency of the pericardium, is offered be- 
cause of the rarity of the condition. Diag- 
nosis, if one is aware of the entity, can be 
made from plain x-ray films of the chest. 


CASE REPORT 


A 10-year-old boy was seen in the Outpatient 
Service with symptoms of acute pneumonia. A 
chest film revealed pulmonary infiltrate in the left 
lower lobe, primarily the superior segment, and some 
pleural effusion. In addition, the unusual cardiac 
silhouette seen in Figure 1 was noted, and a left up- 
per mediastinal mass discovered. Fluoroscopic ex- 
amination was subsequently performed. The aortic 
knob could be seen through the shadow of the mass 
and appeared normal. The pulmonary artery 
pulsation was unduly prominent, but left and right 
branches did not pulsate abnormally. No pul- 
monary plethora could be suspected. The relative 
levoposition of the heart made it appear enlarged on 
the postero-anterior film, but the cardiac chambers 
and total volume were normal fluoroscopically. 
The mediastinal mass did not pulsate and was 
thought probably to be a bronchogenic cyst. 

On the basis of the plain films alone, Dr. Benja- 
min Felson suggested the possibility of congenital 
absence of the pericardium, the diagnostic features 
being levoposition of a normal-sized heart and the 
prominent pulmonary artery shadow with air 
density of lung outlining the notch between it and 
the aorta. The fluoroscopic finding of pronounced 
pulsation of an otherwise normal pulmonary artery 
afforded further confirmation. Diagnostic pneumo 
thorax was considered but was not carried out, 
since operation for the mass was planned. 

The child was admitted for thoracotomy after 
uneventful clearing of the pneumonia. There was 
no history of previous illness except for temporary 
anemia at the age of five. No previous chest films 
had been made. The father had been retired for 
arrested pulmonary tuberculosis. The mother, five 
brothers, and four sisters were all reported living and 
well with negative skin tests for tuberculosis. The 
patient was the ‘‘most fragile” of the 10 children but 
was not considered ill. He could stand on his head 
without noticeable effect. 





Fig. 1. 
the aortic knob, which could be seen at fluoroscopy, 
A tongue of air-bearing lung is visualized between this 
shadow and the unusually prominent pulmonary artery 


The left upper mediastinal mass obscures 


segment of the left cardiac silhouette. The heart is in 
relative levoposition, its right border overlying the 
shadow of the spine. The density behind the upper 
cardiac shadow, due to pneumonia, cleared later. 


The physical examination was unremarkable 
Pertinent negative findings included a normal heart 
examination, with no murmurs. The point of 
maximal impulse was 1 em. to the left of the mid- 
clavicular line. There was no venous distention. 
The patient was 54 inches tall and weighed (4 
pounds. Urinalysis was negative, and hemoglobin 
and hematocrit were normal. 

At surgery, on Jan. 5, 1961, a small cystic mass 
was removed from the left upper mediastinum. 
Microscopically, it was identified as representing 
pulmonary sequestration, pathologically quite simi- 
lar to that in the case of Rusby and Sellors (3) 
This aspect is to be reported in another paper by Lt. 
Col. Hu Blake. No pericardium was present over 
the entire left side, and the parietal pleura was also 
deficient. The aorta, pulmonary artery, and left 
atrial appendage were in free contact with the left 
lung. The left phrenic nerve ran through the 
rim of remaining right pericardium. 


DISCUSSION 
Intermittent reports of congenital de- 
ficiency of the pericardium have appeared 


' Accepted for publication in April 1961. This material has been reviewed by the Office of The Surgeon General, 


Department of the Army, and there is no objection to its presentation and/or publication. 


This review does not 


imply any endorsement of the opinions advanced or any recommendation of such products as may be named. 


2 Chief of Radiology Service, Tripler USA Hospital, Honolulu. 
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Fig. 2. 


CONGENITAL DEFICIENCY OF THE PERICARDIUM 


The right anterior oblique view accentuates the radiolucent lung between pulmonary artery and 


aorta. 
Fig. 3. The left anterior oblique view demonstrates and locates the tongue of air-bearing tissue between pul- 


monary artery and aorta. 


in the literature for at least 130 years and 
perhaps for as many as 400 years (3). 
Ellis et al. (1) collected reports of 99 cases, 
85 of which were sufficiently documented 
to be classified according to the type of 
defect. Three-fourths (66 cases) of these 
were on the left side, and in 48 cases the 
defect was large or there was complete 
absence of the left pericardium. In 3 
cases bilateral defects were present, and in 
3 there were right-sided defects only. In 
these 72 cases there were associated defects 
in the parietal pleura. Thirteen patients 
showed pericardial defects unaccompanied 
by pleural defect, and of these 10 were in 
the diaphragmatic portion. The sex inci- 
dence was three males to one female. As- 
sociated congenital anomalies listed by 
Ellis et al. included bronchial cyst in 2 
cases, enterogenous thoracic cyst in 1, dia- 
phragmatic hernia in 1, absence of fissures 
in the left lung in 1, and congenital heart 
disease in a ‘‘few’’ cases. Rusby and Sel- 
lors’ case is included in the above as bron- 
chial cyst and may actually represent a 
sequestration of lung similar to that in our 
case. Southworth and Stevenson’s earlier 


summation of 54 cases (4) included, in 
addition, 2 cases of bifid apex of the heart. 
Six of 12 associated anomalies observed in 
these 54 cases were in newborn monsters 


Pleural effusion, part of the acute pneumonia, is also seen. 


with multiple defects. All those with con- 
genital heart disease were among these 
monsters. 

The embryologic origin of pericardial 
deficiency is most likely attributable to 
interruption of the enfolding of the pleuro- 
pericardial membrane as a result of pre- 
mature atrophy of the left common cardinal 
vein, causing loss of vascular nourishment 
in the area. The usual failure of such 
atrophy on the right explains the nearly 
complete predominance of left-sided de- 
fects (1, 4). 

Clinically, the condition is practically 
without significance. An occasional pa- 
tient may exhibit cardiac murmur or chest 
pain, perhaps due to torsion or to pleuro- 
epicardial adhesions (1). In 1 of the cases 
of Hering et al. (2) there was chest pain 
apparently due to pressure on the heart 
from the margin of the defect, which in- 
cluded only half of the left pericardium. 
The spread of pneumonia to infect the 
myocardium has been noted (1). Only 2 
deaths have been attributed to deficient 
pericardium. These resulted from cardiac 
strangulation when the heart herniated 
through a moderate-sized left-sided partial 
defect. Small defects in the pericardium, 
or the more common complete left-sided 
absence of pericardium, are apparently 
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without any lethal potential in spite of the 
increased mobility of the heart. 


DIAGNOSIS 


The diagnosis is made on the basis of 
roentgenographic findings (excepting 
thoracotomy). The cases of partial left 
defect (2) present an unusual contour due 
to the unconfined left atrial appendage. 
Angiography (2) and induced pneumo- 
thorax (1) may be necessary. Small de- 
fects are not recognizable unless deduced 
from pneumopericardium resulting from 
introduction of air into the pleural space. 

The great majority of cases of pericardial 
deficiency are those with complete absence 
of pericardium on the left. These should 
show abnormal cardiac contour due to air- 
bearing lung adjacent to the aorta, pul- 
monary artery, and atrial appendage, and 
a shift of the heart to the left without a 
shift of the trachea (1) (Figs. 1-3). Un- 
usual mobility of the heart may be demon- 
strated. Angiography and pneumothorax 
will not be necessary. The potential 
danger of bilateral pneumothorax, which 
might occur in the rare case of bilateral 
absence of the pericardium. must be 
weighed in considering the use of this 
diagnostic procedure. 


LONGSTREET C. HAMILTON 








December 1941 


SUMMARY 


1. A _ brief account of the clinical, 
embryologic, and anatomical aspects of 
congenital deficiency of the pericardium 
is offered. 

2. A new case is added to the approxi. 
mately 100 previous cases reported over the 
past 400 years. 


3. The diagnostic features are sym. 
marized. Complete absence of the left 
pericardium—the most common variety— 
can be diagnosed on the plain film of the 
chest. 
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SUMMARIO IN INTERLINGUA 


Deficientia Congenite del Pericardio 


Reporto de un Caso de Absentia Complete del Pericardio Sinistre 


Es addite un caso de congenite de- 
ficientia del pericardio al approximative- 
mente 100 casos jam reportate in le 
litteratura. Como in le majoritate del 
altere casos, le pericardio esseva complete- 
mente absente al latere sinistre in le caso 
presente. Le diagnose de tal casos pote 
esser facite a base de pelliculas regular. 
Istos exhibi un anormal contorno cardiac 
(in consequentia del aere in le structura 
pulmonar adjacente al aorta, al arteria 
pulmonar, e al appendices atrial) e un 
displaciamento sinistrorse del corde sin 





displaciamento del trachea. Micre de- 
fectos non es recognoscibile, excepte in 
tanto que illos pote esser deducite ab le 
pneumopericardio que resulta del intro- 
duction de aere ad in le spatio pleural. 
Deficientia pericardial pote esser attri- 
buite, le plus probabilemente, al interrup- 
tion del inveloppation del membrana pleuro- 
pericardial—resultante de un atrophia pre- 
matur del vena cardinal sinistro-commun 
causante un perdita de alimentation in le 
area. Clinicamente, le condition es pauco 


significative. 
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A Vaginal Applicator for Radium Therapy 


of Carcinoma in the Vagina’ 


JACOB I. FABRIKANT, M.D.,2 GEORGE J. RICHARDS, JR., M.D., C. BERNARD BRACK, M.D., 
and PAUL N. GOODWIN, Ph.D. 


ARCINOMA IN THE vagina often arises 
( by extension from carcinoma of the 
wrvix. Not infrequently an_ isolated 
metastatic nodule is found in the vaginal 
submucosa distal to the primary cervical 
lesion, separated from it by apparently 
healthy mucous membrane. Classical 
intracavitary radium therapy technics for 
cervical cancer may be inadequate for such 
vaginal extensions unless adjunctive radia- 
tion therapy is utilized. Tubular applica- 
tors containing radium or cobalt-60 sources 
|, 3-6), radium plaques of linen or lead 
sheets (spoons), and interstitial implanta- 
tions of various radioisotopes have been 
ued in the treatment of such isolated 
vaginal lesions. These have not proved 
entirely satisfactory, however, and no sur- 
face-type vaginal applicator was available 
that could be reliably employed for each 
case encountered. 

At the Johns Hopkins Hospital, use has 
been made of an aluminum surface-type 
vaginal applicator designed to apply a 
radium source to an isolated metastatic 
nodule or recurrence of carcinoma in the 
vaginal mucosa or submucosa. Because of 
its simple design and construction, ease of 
loading, decreased time required for han- 
dling, and reliability of application, this has 
come to be employed routinely for such 
lesions seen on the gynecological service. 


DESCRIPTION OF APPLICATOR 


The applicator (Fig. 1) is constructed of 
sheet aluminum, 1/16 inch thick, and 
Lucite, 1/4 inch thick. It consists of a 
U-bar of aluminum, 10 X 3 em. (A) or 
5X 2.5 em. (B), on which is positioned an 
aluminum container (C), 2.1 X 2.2 X 0.7 
tm. which houses two 25-mg. radium 
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Fig. 1. The disassembled vaginal applicator. 
Aand B. Aluminum U-bars of two sizes. C. Alum 
inum container housing radium sources. 


sources. The radium tubes (2.0 X 0.6 
em.) fit tightly in the container and are 
spaced 1 cm. apart by a hexnut and cotton 
plug. A central aluminum screw and wing 
nut fasten the radium container to the 
U-bar via holes drilled 1 cm. apart along 
the axis of the bar. A Lucite separator 
(2.1 X 2.2 X 0.6 cm.) is attached on the 
mucosal side of the container. Two holes 
in the proximal end of the bar permit sutur- 
ing of the applicator to the labia. 


METHOD OF APPLICATION 

After clinical examination has estab- 
lished the existence of a metastatic lesion 
or recurrence in the vaginal mucosa or sub- 
mucosa, exact measurements of its position 
are obtained, by digital examination. The 
radium container is attached to the bar, 
the screw passing through a hole the correct 
distance from the cervix and the vaginal 
orifice, so that its head will be against the 
tumor. U-bars of two sizes are available 
in order that all vaginas will readily accept 
the assembled applicator, thereby obviat- 
ing the necessity for relaxing incisions 


‘From the Departments of Radiotherapy and Gynecology and Obstetrics, The Johns Hopkins Hospital, Balti- 


more, Md. Accepted for publication in April 1961. 
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Fig. 2. 


Anteroposterior (A) and lateral (B) roentgenograms of the pelvis, illustrating the position of the vaginal 


applicator. 


occasionaily required for the introduction 
of other forms of applicators (6). 

The assembled applicator is introduced 
into the vagina by radium forceps with the 
Lucite separator placed against the affected 
side. The applicator is then sutured to the 
labium on the same side, and with long 
forceps the opposite vaginal wall is packed 
away from the radium sources. The labia 
are approximated with two or three silk 
sutures. A mushroom catheter is left in 
the bladder. 

Anteroposterior and lateral roentgeno- 
grams of the pelvis are obtained to estab- 
lish the position of the applicator (Fig. 2). 
The head of the screw indicates the site of 
the lesion, thus permitting accurate calcu- 
lations of dosages to the tumor and to the 
adjacent bladder and rectum. A small 
amount of barium sulfate may be intro- 
duced into the rectum and Hypaque into 
the bladder to facilitate dose calcula- 
tions. Distention of these organs with 
radiopaque substances is discouraged, how- 
ever, since not only does this bring the 
mucosal surfaces closer to the radium 
sources, but the material may also obscure 
the position of the applicator on the roent- 
genograms. Metal clips are not usually 


placed on the edge of the lesion or on the 
cervical os, since the position of the immo- 
bilized applicator is quite reliable and an 
additional unknown quantity of secondary 





irradiation usually arises from metallic par- 
ticles present in the primary irradiated 
tissue. 

DOSIMETRY CALCULATIONS 

Each 25-mg. radium source is filtered by 
1 mm. of platinum and an additional 1 mm. 
silver screen. The total length of the 
radium tube is 20 mm. (active length 9 
mm.), and its diameter is 6 mm. Alumi- 
num was chosen as the metal for the appli- 
cator since it has a low coefficient of absorp- 
tion and thus has minimum filtration. 
The Lucite separator increases the distance 
of the radium source from the mucosal sur- 
face, thereby preventing rapid fall-off of 
depth dose. This insures a more uniform 
dosage, and thus a more uniform coverage 
of the lesion. Output in roentgens is de- 
creased because of filtration by the plat- 
inum and silver. Each source is equivalent 
to 22 mg. of radium filtered by 0.5 mm. 
platinum. 

According to Quimby’s tables (2) for 
linear radium sources, each source will de- 
liver 4.6 r per milligram-hour to a point on 
the surface of the applicator midway be- 
tween the two sources (13 mm. from each). 
Hence, the dosage at the surface is 4.6 
r/mg.-hr. X 22 mg. X 2 X 24 hr. = 
4,800 r/24 hr. or, 6,000 r/30 hr. The doses 
at various depths are given in Table I. As 
a result of rapid inverse-square fall-off, 
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TasLE I: DEpTH DOSES 


—— 
=> 








—Dosage at-—— — Time 
24 hours 30 hours for 
Depth fs saad a 6,000 r 
(r) (r) 
‘ (hr. ) 
surface ~ 4,800 6,000 30 
5 mm. 2,700 3,333 52 
10 mm. 2,000 2,500 72 
————— = iss 


when the vaginal vault is adequately 
packed, the opposite wall will receive 900 r 
in thirty hours at a distance of 2.5 cm. 
jom the radium source, 600 r at 3 cm., 
and only 350 r at 4 cm. 

It is conceivable, if the lesion is directly 
om the anterior or posterior wall of the 
vagina, that the application of radium may 
endanger the posterior bladder wall or the 
anterior rectal wall. Because of the rapid 
dosage fall-off, however, less than half the 
dose delivered to the surface of the applica- 
tor will be administered to the mucosal sur- 
laces of each of these organs. This per- 
mits the use of the radium applicator as an 
adjunct to conventional external radio- 
therapy, since the tissues receiving a cumu- 
lative dose in excess of tissue tolerance are 
primarily those into which the tumor has 
extended or metastasized. 


SUMMARY 


|. An aluminum surface-type vaginal 
applicator designed to apply a radium 
source to an isolated metastatic nodule or 
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recurrence of carcinoma in the vagina is 
described. 

2. The method of its application, the 
reliability of its positioning, and recom- 
mendations for its use are discussed. 

3. Dosimetric calculations and depth 
doses obtained from two 25-mg. radium 
sources are included in this report. 

4. The application of the instrument 
carries with it no increase in morbidity or 
complication rate. 
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SUMMARIO IN INTERLINGUA 


Un Applicator Vaginal pro le Therapia a Radium de Carcinoma in le Vagina 


Es describite un applicator vaginal de 
luminium, typo a application superficial, 
que esseva elaborate specificamente pro 
applicar un fonte de radiation de radium a 
it isolate nodulo metastatic o a un recur- 
rentia de carcinoma in le vagina. Es etiam 


describite le methodo del utilisation del 
applicator, le securitate e fidelitate de su 
positionamento, e recommendationes pro 
su empleo. Calculationes dosimetric e le 
dose in profundor obtenite ab duo fontes 
de 25 mg de radium es includite. 





The Transfemoral Approach to Coronary Arteriography, with 
Particular Attention to Right Coronary Artery Visualization 
An Experimental Study 
COLIN M. BLOOR, M.D.,? and ROBERT M. LOWMAN, M.D. 


NE OF THE persistent problems of cor- 
O onary arteriography has been a lack 
of consistent filling of the right coronary 
artery. For satisfactory filling of that 
vessel, it is mecessary that a sufficient 
amount of opaque medium be delivered to 
the anterior aortic sinus of Valsalva. Pref- 
erably, the tip of the catheter should be 
positioned near this sinus. Some authors 
(7) have stated that with small amounts of 
opaque media, the catheter tip must be 
near the ostium of the coronary vessel of 
which visualization is desired. 

Right coronary artery visualization was 
of utmost importance to our group in the 
angiographic investigation of allylamine- 
injured dogs. This was deemed particu- 
larly significant since Waters (11) had 
shown coronary vascular lesions following 
allylamine administration to be most fre- 
quently localized to the proximal segment 
and muscular branches of the right coro- 
nary artery. While vascular lesions oc- 
curred in other regions, the maximum 
effects were most usually demonstrated at 
these sites. The following report com- 
pares two catheterization approaches as to 
their effectiveness for opacifying consis- 
tently the right coronary arterv in dogs. 


TECHNICS 

Coronary arteriography was carried out 
on 33 unselected normal mongrel dogs. 
Approximately 200 injections were done in 
these 33 animals, which were studied by 
means of cine-angiography as well as 
Schénander and Fairchild angiograms. 
For injection of the opaque medium an 
Odman catheter (9) was used, the tip be- 
ing weighted by a metal shot heat-sealed 
within it (6). The two approaches investi- 


gated were the transcarotid and transfem. 
oral. 

The artery was exposed by incision and 
dissection and the catheter was inserted 
into it, then moved into position and, if 
necessary, further adjusted under fluoro. 
scopic guidance. Hypaque 90 per cent 
was the contrast medium used in all stud- 
ies, 20 c.c. being injected either by means 
of the Gidlund automatic injector appara- 
tus (3) at a pressure of 5 to 6 kg. per square 
centimeter or by means of a metal syringe 
with a mechanical lever arrangement. In- 
jection of the medium was done either fol- 
lowing asystole after administration of 
acetylcholine or during the regular rhythm 
of the heart cycle. With the Schénander 
apparatus (3) films were obtained at the 
rate of 3 per second for a five- to seven- 
second period. 


OBSERVATIONS 


In 75 per cent of the catheterizations 
attempted, localization of the catheter in 
the supravalvular segment of the aortic 
arch was achieved without fluoroscopic 
guidance. In all animals where the cath- 
eterizations were carried out by a trams- 
carotid approach, the tip of the catheter 
was located in the left posterior sinus of 
Valsalva prior to fluoroscopic verification. 
The greater part of the opaque medium 
delivered by this route was into the respec- 
tive sinus of Valsalva, with excellent vis- 
ualization of the left anterior descending 
and left circumflex coronary arteries (Fig. 
1). The right coronary artery was visual- 
ized in all cases but not as well in some In- 
stances as the left. 

In those animals in which a transfemoral 
approach was utilized, the catheter tp 


1 From the Departments of Pathology and Radiology of the Yale University School of Medicine, New Haven, 
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Fig. 1. Coronary arteriography by the transcarotid approach. Note the position of the catheter in the left 


posterior sinus of Valsalva. A KIFA opaque catheter with a 1.55 mm. inner diameter was used. No attempts 
toarrest the cardiac cycle were made. 


A. Film obtained at the end of one second. Only a small portion of the proximal segment of the right coronary 


tery is filled (arrow). 


B. Exposure made two and one-half seconds following the introduction of the contrast medium. The left 


coronary artery and its branches are visualized, but the right coronary artery shows minimal filling. The proximal 
ortic segment is now completely opacified. 


Exposure six seconds after beginning of injection. There is good visualization of the left coronary, the 


ft circumflex, and the left anterior descending arteries. The aortic valve isopen. Note the jet of blood diluting 
l¢contrast material in the supravalvular region. 


D. Exposure 6.7 seconds after the initiation of injection. The contrast material in the coronary vessels has 


Lost ee degree of its opacity. Note the bolus of medium remaining in the recess of the posterior sinus of 
Valsalva, 








Fig. 2. 
in Figure 1. 
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Transfemoral positioning of the catheter has been completed. 
The distal tip is in the right sinus of Valsalva. 
A. Exposure made one second after the beginning of injection 
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The catheter is the same as illustrated 


Although the catheter tip is in the right sinus 


of Valsalva, intense opacification of the left posterior sinus of Valsalva is demonstrated. 
B. Film obtained at the end of 2.6 seconds, showing incense opacification of the right and left coronary vessels. 
C. Good opacification of the right coronary artery (arrow) six seconds after the beginning of injection. 
D. Diminution of the opacification of the coronary vessels 6.7 seconds after the beginning of injection. Note 


the persistence of the catheter position (arrow). 


was located in the anterior sinus of Val- 
salva, and the greater part of the medium 
was delivered there, with excellent visual- 
ization of the right coronary artery in all 
instances (Fig. 2). In addition, the left 
main coronary artery and its major 
branches showed maximum opacification 
in all cases. 


DISCUSSION 


Nelson et al. (7) attribute the difficulty 
of right coronary artery filling in dogs to 


the small size of the vessel. ‘Their illus- 
trations, however, show the tip of the in- 
jection catheter to be located in the left 
posterior sinus of Valsalva, from which the 
left coronary artery arises. The difficulties 
encountered with occlusion aortography 0! 
the supravalvular segment of the aorta or 
coronary arteriography have been previ- 
ously alluded to by Dotter and Frische (2) 
and have also been reviewed and presented 
by Lowman (5). An attempt to circum- 
vent these difficulties by varying the cath 
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eter design has been described by Bellman 
dal. (1). These investigators devised a 
loop-end catheter with holes variously 

itioned so as to deliver the contrast 
material advantageously to all parts of the 
supravalvular segment. With the advent 
of percutaneous transfemoral aortography 
(4, 8, 10), extensive use of this technic for 
visualization of the coronaries and su- 
pravalvular structures has been initiated 
and no doubt will increase. It becomes 
necessary, therefore, to determine the types 
of opacification that can be achieved with 
the transfemoral as compared to the trans- 
carotid approach. 

The weighted tip, previously described 
(6), makes maneuvering of the catheter 
and its localization an easy task. With 
the transfemoral approach and weighting 
of the tip, the catheter may be made to 
follow such a bend in the aortic arch that 
the tip is rapidly localized in the region of 
the anterior sinus of Valsalva. This site 
isan ideal location for delivery of medium 
into the sinus of Valsalva, whence the right 
coronary artery emerges. When cath- 
eterization is carried out in this manner, 
there is excellent opacification of the right 
coronary artery. Comparison with the 
transcarotid approach shows that the 
transfemoral approach results in consistent 
visualization of the right coronary artery 
with more excellent opacification. Cath- 
eter position is by no means the sole factor 
in poor visualization of the right coronary 
artery. Investigation of other factors con- 
cerned is currently being undertaken. 
However, the position of the catheter is 
shown here to play an important role in 
consistent filling of that artery. 


TRANSFEMORAL APPROACH TO CORONARY ARTERIOGRAPHY 


SUMMARY 


The transcarotid and transfemoral ap- 
proaches of coronary arteriography in dogs 
arecompared. The transfemoral approach 
resulted in consistent excellent visualiza- 
tion of the right coronary artery. 


Yale University School of Medicine 
New Haven, Conn. 
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SUMMARIO IN INTERLINGUA 


Accesso Transfemoral in Arteriographia Coronari, con Attention Particular al Visualisatoy 
del Arteria Dextero-Coronari. Un Studio Experimental 


Le modos de accesso transfemoral e 
transcarotic in arteriographia esseva com- 
parate in canes con referentia special al 
visualisation del dextere arteria coronari. 
In le accesso transcarotic, le plus grande 
parte del medio opac (Hypaque) esseva 
discargate al correspondente sino de Val- 
salva, con le resultato de un excellente 
visualisation del arterias coronari sinistro- 
anterior (descendente) e sinistro-circum- 


flexe. Le dextere arteria coronari essey, 
etiam visualisate in omne le casos sed nop 
semper tanto ben como ie sinistre. In Je 
accesso transfemoral, le medio esseva dis. 
cargate in su parte major al sino anterior 
de Valsalva, con le resultato de un excel. 
lente visualisation del dextere arteria coro- 
nari e etiam del demonstration del arteria 
sinistro-coronari e su brancas principal. 
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The Film Badge 


Going into our nuclear future, where 
radiation promises to be a_ ubiquitous 
companion, it’s gratifying to know that we 
have as good and unobtrusive a chaperone 
as the film badge. I only wish she didn’t 
put on airs. 

Her strong features are: (1) She is on 
the job; (2) she is paid for her work, so 
does not neglect it; (3) she is cold to her 
charge’s pleas for freedom, and doesn’t 
know how to keep a secret. 

People generally mistake her aim in life. 
They think she is there to tell when her 
charge has been ravished. What she is 
really there for, however, is to keep her 
charge demure, and to curb those innocent 
excursions into harmless flirting. You 
never know how far foolish youngsters will 
20. 

Quantitative Film Badge Measurements: 
Now it is true that the measured blackening 
of a film badge is a valuable datum in the 
scientific analysis of a radiation accident, 
and of aid for prognosis. It would be use- 
ful in the management of therapy for 
overexposure, too, if we knew better what 
is effective in ameliorating severe radiation 
sickness. Lawyers will probably argue 
that the film badge itself is forensically 
more persuasive than an expert’s statement 
about instrument readings. Nevertheless, 
the film badge should be seen as qualitative 
rather than quantitative. It 
tection—not detection of a let-down in the 
defenses of the exposed person against 
disease, but detection of a let-down in the 
defenses against irradiation. Long before 
there can be any break in health that can be 
measured, there must be a break in radia 
tion hygiene that could have been dis 

covered. This is where the film badge is 
elective. 


is for de 


Thave had many arguments with physi 
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cists and health physicists. My head may 
be bloody—but unbowed. I continue to 
believe that the continued betterment of 
calibration is a disservice to radiation 
hygiene. It deflects attention from the 
important fact (that a person got exposed) 
to the usually unimportant question of 
how much he was exposed. 

For all but a few types of occupational 
exposure, the way to use film badges is this: 

1. Put one on every person who is in 
the least likely to be exposed. 

2. Use a dental packet held on the 
lapel with a paper clip. 

3. Develop every week, or even every 
day for those likely to be exposed. 

Surely you want to catch the leaking 
radiation or the careless technic before it 
has repeated itself many times. The 
argument for integrating exposures Over a 
month’s time is based on the fallacy that 
the exposure record of a few hundred 
milliroentgens is valuable. The harm done 
to a person by a few roentgens exposure 
exists only in the minds of statisticians. 
I think I know, because I am dragged into 
being a statistician myself at times, when 
the exigencies of debate overcome my 
distaste for arithmetic operations. 

The Proper Function of the Film Badge: 
Don't let the NCRP’s maximum permis- 
sible accumulated dose, (N — IS) X 5 rem, 
persuade you that the function of the 
film badge is to provide data for each 
person's yearly increment of exposure. 
Don’t even let the National Academy of 
Seiences tell you that. Listen rather to 
your own quiet common lhe 
function of the film badge is detection, 
with the promise that detection will lead to 
investigation and ultimately to correction. 
The amount of blackening is relatively 
unimportant. Who cares how many rat 


selise. 
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tles until the snake is killed, the skin dried, 
and the story to be told? And the pre- 
cision of the measurements, the hardness 
or softness of the rays, and the conversion 
from density to rems—these are really 
scientific embellishments. They have al- 
most no hygienic importance. I’m speak- 
ing, of course, of the usual exposure of a 
few hundreds or thousands of milliroent- 
gens. The biological effects of such doses 
are strictly unobservable and would be 
unobservable even if we could irradiate a 
hundred men and give the variable obser- 
vations to a statistician. (No, not to a 
hundred statisticians, because statisticians 
are variable, too.) 

There do exist situations where the 
hazard is not the small or moderate chance 
of a little over-exposure, but rather a very 
small chance of a very big overexposure. 
In such cases, quantitative estimation might 
be important. The film badge should 
then be a double pack, one of the films 
being adapted to record exposures of 
several huncred roentgens. Moreover, if 
the hazard includes several kinds of radia- 
tion, the films should be partly covered by 
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proper filters to permit evaluation of the 
contribution of each kind, should the yp. 
likely actually happen. 

There is grave danger that nonscientists 
will take our writings about the biological 
effect of small irradiations at what they 
will claim is ‘face value.” They will not 
realize that the scientists’ “biological 
effect” is not the same thing as their own 
every-day “bodily injury.’ This mis. 
understanding is particularly threatening 
where bodily injury becomes compensable. 
Somehow we are going to have to get people 
in general to see that a black film badge 
should ordinarily mean not that the wearer 
should be indemnified,' but rather that the 
employer should be fined (lest he continue 
in his lax ways about protection). 

R. R. NEWELL, M.D. 


Note: The opinions expressed above are those of 
the author and do not necessarily reflect the official 
policy of Stanford University or U. S. Naval Radio- 
logical Defense Laboratory, with which organiza- 
tions he is connected. 





17.e., given compensation for an injury that is not 
demonstrable, and that, according to my thesis, does 
not exist. 
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ANNOUNCEMENTS AND BOOK REVIEWS 





AMERICAN COLLEGE OF RADIOLOGY 


The Board of Chancellors of the American College 
of Radiology met in Miami Beach, Fla., in Septem- 
ber and returned Theodore J. Wachowski, M.D., of 
Wheaton, Ill., to its chairmanship for the coming 
year. Fay H. Squire, M.D., Chicago, was re-elected 
Treasurer. Gold medal awards were voted to Earl 
£. Barth, M.D., Past President of the College, and 
Howard P. Doub, M.D., editor of RaproLocy. 
Both will be honored at the College meeting in New 
York, Feb. 7--10. 


AMERICAN ROENTGEN RAY SOCIETY 


At the annual meeting of the American Roentgen 
Ray Society in Miami Beach, in September, Dr. 
Traian Leucutia, director of the Division of Radia- 
tion Therapy, Harper Hospital, Detroit, Mich., 
was installed as President. Dr. Earl E. Barth of 
Chicago was named President-Elect, Dr. Ralph M. 
Caulk of Washington, D. C., First Vice-President, 
and Dr. Richard Schatzki of Boston, Second Vice- 
President. Dr. C. Allen Good of Rochester, Minn., 
and Dr. Stephen W. Brown of Augusta, Ga., retain 
the offices of Secretary and Treasurer, respectively. 

The Caldwell Medal was awarded to Dr. Harold 
0. Peterson of the University of Minnesota. 


EASTERN CONFERENCE OF 
RADIOLOGISTS 


The Eastern Conference of Radiologists will be 
held March 29-31, at the Waldorf-Astoria Hotel in 
New York. Further information may be obtained 
from the Secretary of the New York Roentgen 
Society, Bernard S. Wolf, M.D., Department of 
Radiology, The Mount Sinai Hospital, 11 East 
100th St., New York 29, N. Y. 


BROOKLYN RADIOLOGICAL SOCIETY 


Recently elected officers of the Brooklyn Radio- 
logical Society (New York) are: President, Isadore 
Katz, M.D.; Vice-President, Joseph P. Arcomano, 
M.D.; Secretary-Treasurer, Leslie L. Alexander, 
M.D., 257 New York Ave., Brooklyn 16. Meetings 
are held the first Thursday, October through June. 


CENTRAL OHIO RADIOLOGICAL SOCIETY 


New officers of the Central Ohio Radiological 
Society are: President, William B. Schwartz, M.D., 
Columbus; Vice-President, Henry C. Blount, M.D., 
Marion; Secretary-Treasurer, Dana R. Schmidt, 


M.D., 1500 West Third Ave., Columbus 12; Pro- 
gram Chairman, William E. Briggs, M.D., Colum- 
bus. The Society meets the second Thursday of 
October, November, January, March, and May. 
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CONNECTICUT VALLEY 
RADIOLOGIC SOCIETY 


At the annual meeting of the Connecticut Valley 
Radiologic Society the following officers were elected: 
President, Daniel A. LoPresti, M.D., Hartford; 
Vice-President, David A. Grendon, M.D., Sharon; 
Secretary-Treasurer, James L. Krieger, M.D., 85 
Jefferson St., Hartford 6 


INDIANA ROENTGEN SOCIETY 


The Indiana Roentgen Society has elected the 
following new officers: President, John W. Beeler, 
M.D., Indianapolis; Vice-President, Jack L. Louder- 
milk, M.D., Fort Wayne; Secretary-Treasurer, 
David E. Wheeler, M.D., 1500 North Ritter Ave., 
Indianapolis 19. 


VIRGINIA RADIOLOGICAL SOCIETY 


Newly elected officers of the Virginia Radiological 
Society are: President, John A. Cocke, M.D., 
Norfolk; President-Elect, Christian V. Cimmino, 
M.D., Fredericksburg; Secretary-Treasurer, Powell 
G.' Dillard, Jr., M.D., 715 Church St., Lynchburg. 


DR. PAUL C. HODGES IN FORMOSA 


Dr. Paul C. Hodges, Emeritus Professor of 
Radiology in the University of Chicago, has been 
interested in China since 1915, when he went to the 
Orient to teach physiology in Shanghai. He or- 
ganized the Department of Radiology in Peking 
Union Medical College in 1919 and served there 
until 1927. Two years ago Dr. Hodges assured the 
Taiwan Government on Formosa that, if a modern 
program in radiology were instituted, he would see 
that a specialist from the University of Chicago 
would go to the Island every vear to assist in its 
development. In fulfillment of this agreement Dr. 
Hodges himself spent six months in Taiwan in 1960. 
He returned this year, Nov. 1, to serve another six 
months. He will be at the Veterans General 
Hospital, near Taipei, in the suburb of Shih Pai 


SHARE YOUR JOURNALS 


The United States Committee of The World 
Medical Association is sponsoring a project to send 
used medical books and journals to physicians in 
Asia, particularly specialty journals such as RaptI- 
OLOGY. 

Anyone willing to participate in this doctor-to- 
doctor program should write to The World Medical 
Association, United States Committee, 10 Columbus 
Circle, New York 19, N. Y., listing the journal(s) 
he can contribute. 
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W. EDWARD CHAMBERLAIN 
LECTURE 


On Wednesday, Nov. 22, in the Temple Uni- 
versity Medical School Auditorium, Philadelphia, 
Bjorn Nordenstrém, M.D., Director, Roentgen 
Department, Thorax Clinic, Karolinska Hospital, 
Stockholm, Sweden, delivered the Fifth Annual 
Lecture honoring W. Edward Chamberlain, M.D., 
Emeritus Professor of Radiology. Dr. Norden- 
strém’s topic was Methods of Altering Circulatory 
Dynamics to Improve Roentgen Examination. 


Books Received 


Books received are acknowledged under this 
heading, and such notice may be regarded as recog- 
nition of the courtesy of the sender. Reviews will 
be published in the interest of our readers and as 
space permits. 


UniT-STEP RADIOGRAPHY: SIMPLIFICATION OF MED- 
ICAL RADIOGRAPHY THROUGH MANUAL AND 
AUTOMATIC USE OF AN EXPOSURE VALUE SCALE 
(XVS) SySTEM AND STANDARDIZATION. By GER- 
HART S. SCHWARZ, M.D., Department of Radiol- 
ogy, College of Physicians and Surgeons, Colum- 
bia University Radiological Service, Presbyterian 
Hospital, New York. A volume of 230 pages, 
with 34 figures. Published by Charles C 
Thomas, Springfield, Il]., 1961. Price $8.75. 


PATHOLOGY OF THE FETUS AND INFANT. By 
EpitH L. Potrer, M.D., Ph.D., Professor of 
Pathology, Department of Obstetrics and Gyne- 
cology, The University of Chicago; Pathologist, 
The Chicago Lying-in Hospital. A volume of 670 
pages, with 681 figures. Published by Year 
Book Medical Publishers, Inc., Chicago, IIl., 
2nd ed., 1961. Price $22.00. 


THERAPEUTIC DOSE DISTRIBUTIONS WITH HIGH- 
ENERGY RADIATION: SURVEY OF EXISTING DATA 
AND REPORT OF A PANEL ON PHYSICAL DATA FOR 
Dose DISTRIBUTIONS WITH HIGH-ENERGY RADIA- 
TION HELD AT VIENNA, 7-11 NOVEMBER, 1960. 
A booklet of 70 pages, with 3 tables. Published 
by the International Atomic Energy Agency, 
Kaerntnerring 11, Vienna 1, Austria, 1961. 
Distributed in the United States by National 
Agency for International Publications, Inc., 801 
Third Avenue, New York 22, N. Y. 


LE PETIT CANCER DE L’ESTOMAC. By J. Massa, 


ancien adjoint a l’Hépital Universitaire de Bru- 
xelles, Dipl6mé en Radiologie et Electrologie 
de l'Université de Paris. 
A. Gutmann. 
figures. 
6°, 1961. 


With a preface by R. 
A volume of 116 pages, with 77 
Published by Masson et Cie, Paris, 
Price 27 NF. 
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Book Review 


STRAHLENSCHUTZ IN KLINIK UND ARzTLICHER 
PRAXIS. By Prof. Dr. med. WERNER Lorey, 
Oberarzt am R6ntgen- und Strahleninstityt bn 
Johannes Gutenberg-Universitat Mainz. Ergin. 
zungsband 88, Fortschr. a. d. Geb. d. Rént. 
genstrahlen. A volume of 260 pages, with 69 
figures. Published by Georg Thieme, Herdweg 63, 
(14a) Stuttgart, Germany, 1961. Distributed 
in the United States and Canada by Intercon. 
tinental Medical Book Corporation, New York 
16. Price DM 66.—($15.70); to subscribers to 
the Fortschritte, DM 59.40 ($14.15). 


To review this book on the clinical aspects of 
radiation protection as one would the usual medical 
text is impossible, partly because of the wealth of 
material, much of it in tabular form, partly because 
the subject falls into so many subdivisions, ramify- 
ing in so many directions, that it cannot be con- 
sidered under a common denominator. 

How wide the field has become may be illustrated 
by enumerating some of the topics discussed: legal 
aspects, international agreements, building construc- 
tion for x-ray installations as well as for work with 
isotopes, the design of properly shielded apparatus 
for x-rays and isotopes, protective measures for 
physicians and radiation department personnel, pro- 
tection of the patient, the duty of the piysician to 
inform his employees and others of the dangers of 
radiation, the responsibility of the physician for 
protection of innocent bystanders, and therapeutic 
measures for radiation damage that has already 
occurred. 

Naturally, the author’s personal views enter into 
many areas of this book. He believes that the 
danger of carcinogenesis, except for local skin 
lesions, is negligible. He also feels that there is no 
statistical evidence that cancer is a cause of death 
in radiologists more often than in the general popula- 
tion. Nor does he think that there is a significant 
shortening of the life span from radiation among 
radiologists. He is more mindful of hazards for the 
growing fetus and mentions doses of Jess than 25r 
as potentially harmful. The tendency of some 
family physicians to blame radiation for any dis- 
comfort or lesion appearing in their patients is men- 
tioned. The frequently used term “radiation burn” 
may cause considerable consternation! 

This book illustrates well the fact that the field 
of radiation protection in medical practice has grown 
to such magnitude that a complete treatment of the 
subject is impossible in a single volume. Despite 
the large collection of valuable and important data, 
one can hardly read a chapter without wanting to 
know more. More than anything else, the book 
points up the need for an Encyclopedia on this 
subject, since it contains a multitude of topics which 
bear no obvious relation to one another. An 
alphabetical treatment of the problem would be the 
next logical step. 
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IN MEMORIAM 





ZOE ALLISON JOHNSTON M.D. 


1889-1961 


Dr. Zoe Allison Johnston died at Glenhaven, 
Calif., on May 7, 1961, of a cerebral hemorrhage. 

The daughter of a physician, Dr. Johnston was 
born on March 23, 1889, in Purchase Line, Indiana 
County, Penna. She was graduated from what is 
now the medical school of the University of Pitts- 
burgh, and for three years practiced medicine with 
her father at Tarentum (Penna.). She then started 
her work with a pioneer radiologist, Dr. Russell H. 
Boggs of Pittsburgh. Following Dr. Boggs’ death 
in 1922, she practiced in partnership with Dr. John 
F. McCullough. She became associated with the 
late Dr. Forrest L. Schumacher in 1926 and Dr. H. 
Nort Mawhinney in 1947, confining her work largely 
to therapeutic radiology. Dr. Newton Hornick and 
Dr. Peter Feltwell joined the partnership in 1948 
and 1949, respectively. Dr. Johnston retired from 
active practice in 1949 and moved to Carmel, Calif. 

Dr. Johnston was a staff member of Suburban 
General Hospital at Bellevue, Penna. She served 
as President of the Pittsburgh Roentgen Ray So- 
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ciety and the Pennsylvania Radiological Society, 
and in 1935 became the first woman to be elected 
President of the American Radium Society. She 
was also the first woman President of the large 
Allegheny County Medical Society (1944). She 
was an active member of the American Roentgen 
Ray Society and the Radiological Society of North 
America and a Fellow of the College of 
Radiology. She organized and in the early years 
helped push the Allegheny County unit of the Ameri- 
can Cancer Society to a very effective organization. 
She was Past-President of the Association of Pitts- 
burgh Business Women and the Pittsburgh Chapter 
of Zonta International Women’s Service Club. 

Dr. Johnston is survived by her husband, Charles 
J. Johnston, a former Pittsburgh attorney, and 
Arthur J. Johnston, a relative whom she and her 
husband raised and educated. She leaves a host 
of friends in and outside the medical world. 

LesLiE H. Osmonp, M.D. 
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JOHN WILLIAM PIERSON, M.D. 
1883-1961 


Dr. John William Pierson, one of the early group 
of radiologists in the United States, died after a 
long illness at the age of seventy-seven, in Baltimore, 
on Sept. 6. Dr. Pierson was born in Cleveland, 
Ohio, on Sept. 17, 1883, but had lived in Baltimore 
since babyhood. He was graduated from the Balti- 
more City College in 1901 and attended medical 
school at the University of Maryland, from which 
he was graduated in 1905. 

During his early medical career Dr. Pierson spe- 
cialized in surgery but in 1913 turned his attention to 
roentgenology, when he came under the influence 
of Dr. Frederick Baetjer. Dr. Pierson worked under 
Dr. Baetjer from 1913 to 1933 and in the latter year 
succeeded him as Chairman of the Division of 
Radiology of The Johns Hopkins Hospital and 
University. This position he held until 1947, when 
he retired and was made Emeritus Associate Pro- 
fessor of Radiology. 

With his retirement from academic life, Dr 


Pierson devoted increasing time to his private prac- 
tice. He continued, however, to remain in close 
touch with the clinical affairs of The Johns Hopkins 
Hospital, where he made substantial contributions 
to the resident training program in radiology until 
he became ill in 1955. 

Dr. Pierson’s influence on radiology in the United 
States has been substantial. He was one of the 
founding members of the American Board of Radi- 
ology. In 1938, he served as President of the Ameri 
can Roentgen Ray Society and in the next year he 
was appointed by the Governor of the State ol 
Maryland to a board to administer the medical 
provisions of the occupational disease law which 
had just been enacted by the State Legislature. 

Dr. Pierson is perhaps best known to the many 
radiologists who passed through the residency tratn- 
ing program at Johns Hopkins from the early 1930's 
until the time of his final illness. To these men, he 
was a lucid and devoted teacher who maintained a 
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fine balance between strict attention to detail on the 
one hand and a spirit of jovial good will on the other. 
To his many friends and associates, Dr. Pierson 
represented the epitome of excellence, not only pro- 
essionally but as a citizen and asa parent. All who 
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were fortunate enough to come under his influence 
feel a deep loss at his passing. 

Dr. Pierson is survived by his widow, the former 
Caroline Weigand; a son, John W. Pierson, Jr , and 


a granddaughter. RUSSELL H. Morcan, M.D. 


S. PAUL PERRY, M.D. 
1899-1961 


Dr. S. Paul Perry died suddenly at his home from 
abdominal hemorrhage on Sept. 8, 1961, bringing to 
untimely end a distinguished and dedicated career 
in the field of medicine. 

Dr. Perry was born in Junior, W. Va., on May 9, 
1999, son of Dr. Orr Lawson Perry and Albina 
Moore. He received his A.B. degree from Davis 
and Elkins College, Elkins, W. Va., in 1921 and 
his M.D. from Rush Medical College in 1925. He 
practiced general medicine in Wilmette, Ill., from 
1926 to 1932. From 1932 to 1937 he was Assistant 
in Radiology at The University of Chicago Clinics 
and from 1937 to 1953 served as radiologist at the 
Guthrie Clinic and Robert Packer Hospital in Sayre, 
Penna., being the first member of his specialty ap- 
pointed to the staff. In 1953 Dr. Perry moved to 
Durham, N. C., to become Director of the Depart- 

ment of Radiology of Watts Hospital. In addition, 
he served as radiologist for the Person County 
Memorial Hospital in Roxboro, N. C., and Associate 
Professor of Radiology at Duke University and the 
University of North Carolina Medical Schools. 

Paul Perry enjoyed life in the fullest measure. 
He loved the practice of medicine, particularly his 
chosen specialty. Never happier than when dis- 
cussing a difficult problem encountered in his prac- 
tice, he conveyed to his colleagues, associates, and 
students a spirit of cooperation and intellectual 
honesty. His patients were treated with kindness 
and respect and they benefited by his concern and 
proficiency. His standards were the highest and 
were never compromised. Among his many signifi- 
cant contributions to medicine was the publication 
of more than thirty papers in the field of Radiology. 
He was awarded an honorary degree of Doctor of 
Science by his Alma Mater in 1960 in recognition of 
his accomplishments. 

Dr. Perry was a Diplomate of the American Board 
of Radiology and a member of the American Medical 
Association, the American College of Radiology, the 
Radiological Society of North America, the North 
Carolina and Pennsylvania Medical and Radiological 
Societies, the American Association of University 
Professors, the Society of Nuclear Medicine, the 
Southern Medical Association, the Research Society 
of America, the New York Academy of Sciences, and 
the American Association for the Advancement of 
Science. 
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Of his many civic interests and activities, none 
approached his untiring efforts to improve the 
quality and scope of education. His leisure hours 
were spent with good books and in gardening. His 
military service covered the span of both World 
Wars. He served as Lieutenant in the U. S. Army 
in World War I and as a Commander in the U. S. 
Naval Medical Corps in World War II. 

After an earlier marriage, which ended in divorce, 
Dr. Perry was most happily married in 1941 to 
Helen S. Wallin. He is survived by his wife and 
three daughters, Linda Elizabeth, Lucinda Inez, and 
Jo Ellen, and by Jane, the daughter of the earlier 
marriage. A devoted husband and father, his 
family life was exemplary in its mutual contentment, 
aspirations, and achievements. 

All of us share with his family the loss created by 
Dr. Perry’s death. For those who had the good 
fortune to know and work with him, it is the loss of 
an inspiring friend and colleague; for medicine, it is 
the loss of a dedicated practitioner. 

J. W. J. CARPENDER, M.D. 
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ROENTGEN 
THE HEAD AND NECK 


Arteriographic Study of Cerebrovascular Disease. 
II. Cerebral Symptoms Due to Kinking, Tortuosity, 
and Compression of Carotid and Vertebral Arteries in 
the Neck. Raymond Bauer, Sheila Sheehan, and 
John S. Meyer. Arch. Neurol. 4: 119-131, February 
1961. (Wayne State University College of Medicine, 
Detroit, Mich.) 

Both vertebral and both carotid arteries and their 
intracranial branches were visualized (by panarteriog- 
raphy) in 71 patients admitted to the Detroit Receiv- 
ing Hospital with symptoms and signs attributed to 
cerebrovascular disease. The vast majority of the 
patients were in the sixth and seventh decades of life. 
Sixty per cent were hypertensive. There was no signif- 
icant difference in the number of men and wo:nen. 
These 71 cases were reviewed to determine the incidence 
and principal sites of tortuosity and coiling of the ex- 
tracranial vessels in the neck. The criteria for ‘kinks 
and coils’’ were that one or more of the major cerebral 
vessels should exhibit sufficient elongation and tortuos- 
ity to produce narrowing of the lumen or that ana- 
tomical abnormality was so gross as to suggest a 
disturbance of the flow of blood through the vessel. 

In 21 of the 71 cases (30 per cent), one or both carotid 
or vertebral arteries were markedly tortuous, kinked, or 
rotated. Tortuosity or kinking of the carotid arteries 
was present in 17 cases (24 per cent), and abnormal 
tortuosity of one or both cerebral arteries in 9 (13 per 
cent). In 5 cases tortuosity and kinking of vertebral 
and carotid arteries were combined (7 per cent). Al- 
most all patients had advanced arteriosclerosis or 
atherosclerosis with associated plaques and stenosis or 
occlusion of vessels. In another series of 425 patients, 
in whom carotid arteriography was performed for the 
evaluation of aneurysm, occlusive vascular disease, 
brain tumor, and convulsive disorder, the incidence of 
kinks and coils was only 4 per cent. 

Head turning to either side during the examination 
was carried out in the last 25 patients on whom pan- 
arteriography was performed. By this means a greater 
number of examples of kinking were detected, since 
significant kinking with stenosis often did not appear 
until the head was rotated. In all instances in which 
kinking was demonstrated with the head in the neutral 
position, it was made worse by rotation. The most com- 
mon site of severe kinking and tortuosity of the cerebral 
vessels was in the portion of the internal carotid artery 
just below the base of the skull. The second commonest 
site was a few centimeters distal to the origin of the in- 
ternal carotid from the bifurcation, and the third com- 
ironest in the first portion of the vertebral artery. 

Seven illustrative cases are reported. In 1 patient 
kinking of the right internal carotid artery appeared to 
be solely responsible for cerebral vascular insufficiency, 
and in 5 others kinking of extracranial vessels may well 
have contributed to the cerebral ischemia. 

The authors believe that three mechanisms play a 
part in the production of tortuosity and kinking of the 
major cerebral vessels: (1) arteriosclerosis (particularly 
of the medial type) with loss of elastic fibers, dilatation, 
elongation, and tortuosity; (2) hypertension; (3) de- 
velopmental abnormalities. 

Arteriograms obtained during rotation of the head 
show that when the head is turned stenosis of vessels 
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may occur as a result of (1) compression of the verte. 
bral artery against the lateral process of the atlas and 
(2) compression of the vertebral artery by the osteo. 
phytes of cervical spondylosis. Rarely do kinking and 
tortuosity of cerebral vessels alone give rise to symp. 
toms. In instances where there is diffuse cerebrovas. 
cular disease, such as atherosclerotic Dlaques with 
stenosis and vertebral-artery compression by osteo. 
phytes, kinking and tortuosity of major cerebral Vessels 
may further impair the cerebral circulation and play a 

role in the production of symptoms. 
If the neurological symptoms can reasonably be as. 
sumed to be due to the kinking and stenosis of the Vessel, 
then surgery may be justified. When osteophytie com. 
pression of the vertebral arteries is severe, with symp- 
toms of intermittent ischemia, surgical fusion of the 
neck or decompression of the transverse foramina to 
prevent further episodes is recommended. In the 
majority of the authors’ cases the following factors ex- 
cluded surgical intervention: diffuse vascular disease, 
inaccessibility of the diseased vessel, poor general condi- 
tion, and irreversible cerebral infarction. In most in- 
stances therapy remains a medical problem. Manage. 

ment of the blood pressure is of importance. 
Thirteen roentgenograms. 
Capt. Howarp R. Goutp, MC 
Loring AFB, Maine 


Vertebral Catheterization via the Femoral Artery. 
Sten Cronqvist. Acta radiol. 55: 113-118, February 
1961. (University Hospital, Lund, Sweden) 

The author formerly performed vertebral angiography 
by passing a catheter through the radial artery; for the 
past two years, however, catheterization via the femoral 
artery has been the primary approach in almost all 
cases. His experience with this method is presented. 

In catheterization via the femoral artery, the extrem- 
ity of the catheter is not left in the subclavian artery 
but is inserted into the proximal part of the left verte- 
bral. This vessel usually arises from the left subclavian 
artery, the two arteries together forming an almost 
straight line with the descending aorta. For this reason 
a catheter in the aorta can generally be passed directly 
into the vertebral artery, except in the elderly patient 
with arteriosclerotic changes. Previously, if the cathe- 
ter could not be placed in the vertebral artery, a larger 
volume of contrast medium would be injected in either 
the subclavian artery or in the aortic arch; now this is 
seldom done since the resulting roentgenograms proved 
unsatisfactory. 

At the present time, whether catheterizing the femoral 
or the radial artery, a metal wire is introduced through a 
needle in the artery; after removal of the needle a 
polyethylene catheter is passed over the metal wire 
and these together are manipulated into the selected 
vessels. Four to five milliliters of contrast medium 1s 
used for each injection. Serial films are taken in lateral 
and frontal projections. 

The catheter was successfully positioned in 47 of 51 
patients under forty (92 per cent) and in 23 of 38 pa- 
tients over forty (61 per cent). With filling of the 
medial and lateral choroidal arteries as the criterion of a 
satisfactory examination, 98 per cent of the angiograms 
were considered “good.” In 176 patients examined 
with the percutaneous technic, only 76 per cent of the 
angiograms were rated as “good.’’ 
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All methods for examination of the vertebral artery 
have the disadvantage of inconstant filling of the pos- 
terior inferior cerebellar artery on the opposite side. 
When the involved side is indicated by the clinical 
ndings, the correct side may be selected if the percuta- 
neous method is used. It is possible to catheterize the 
left vertebral artery from the left arm and conversely 
the right vertebral artery by the femoral route; this 
involves, however, a more extensive and difficult ma- 
nipulation. To overcome this problem, one may at- 
tempt to fill the opposite posterior inferior cerebellar 
artery by injection during diastole or by compression 
of the opposite vertebral artery. 

A review of the literature indicates that the catheter 
method is attended by more complications than direct 
percutaneous puncture. In the author’s cases with 
catheterization of the vertebral artery via the femoral 
artery, however, there was only one alarming cerebral 
complication with vertigo, nystagmus, 
vomiting, and a fall in blood pressure. These signs dis- 
appeared completely in half an hour. 

One table GarTH R. Drewry, M.D. 

Tampa, Fla. 


associated 


Occlusion of the Middle Cerebral Artery in Children. 
A Report of Two Cases. Burton L. Wise and Peter 
Cohen. California Med. 94: 97-101, February 1961. 

University of California Medical Center, San Francisco 
22, Calif.) 

Spontaneous occlusion of major intracranial arteries 
isrelatively common in adults, but is considered rare in 
infants and children. It may occur more often, how- 
ever, than previously suspected. The authors report 2 
cases of complete occlusion of the middle cerebral artery, 
ina boy of six years and a girl of four. 

The boy was seen four days after an episode of inco- 
herent speech, fecal incontinence, and left hemiparesis 
which disappeared in fifteen to twenty minutes. Two 
days later confusion and lassitude developed. While 
awaiting admission to the hospital, the patient was 
placed on anticonvulsant medication on the assumption 
that the episode had been a convulsive seizure. During 
the next two weeks he had eleven episodes of left-sided 
paralysis. His health had been good except for rheu- 
matic fever at the age of three. The girl presented with 
personality changes and right hemiparesis, with no 
antecedent history of injury or of severe illness. 

In both children a diagnosis of occlusion of the right 
middle cerebral artery, near its origin, was established 
by carotid arteriography. In the absence of evidence of 
a primary source for an embolus, it is assumed that the 
occlusions were thrombotic in nature. In the first 
patient, following pneumoencephalography there was 
persistent left hemiparesis with an extensor plantar 
response on the left. Neurological recovery was not 
complete in either instance. 

Six roentgenograms; 4 drawings. 

WENDELL M. Burns, M.D. 
Covina, Calif. 


THE CHEST 


Diagnosis of Atelectasis on the Chest Film. W. Bes- 
sler and D. Torrance. Schweiz. med. Wchnschr. 90: 
1372-1378, Nov. 26, 1960. (In German) (Réntgenin- 


stitut der Klinik Hirslanden, Ziirich, Switzerland, and 
The Johns Hopkins Hospital, Baltimore, Md., U.S.A.) 
Atelectasis is defined as a loss of volume with a de- 
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creased ventilation of portions of the lung. It may be 
caused by bronchial obstructive processes and by scar- 
ring of the pulmonary parenchyma following inflam- 
mation. Loss of volume in a part of one lung is followed 
by a corresponding shift or expansion of the neighboring 
structures. Usually an overexpansion of the residual 
lung is seen; in rare instances there may even be a 
herniation of pulmonary structures through the medias- 
tinum. Frequently the size of the ipsilateral hemi- 
thorax is decreased, with elevation of the hemidia- 
phragm and narrowed intercostal spaces. 

Chest roentgenograms in left upper lobe atelectasis of 
various degrees show, among secondary signs of loss of 
volume, a shift of the interlobar fissure, an angulation 
of the fissure increasing with progressing loss of volume, 
and a diffuse density of the left upper lung field. Dur- 
ing the process the mass of the lung shifts toward the 
periphery and slides along the anterior chest wall to its 
final position in the apex of the thoracic cavity, closely 
attached to the mediastinum 

The atelectasis of a right upper lobe differs in ap- 
pearance from a left upper lobe atelectasis in that here 
the horizontal fissure moves in a cranial direction. 

Atelectases of the lower lobes are quite identical in 
their appearance. Roentgenograms in both partial and 
complete atelectasis of the left lower lobe show a caudal- 
dorsal shift, increasing angulation of the major fissure, 
and a diffuse density over the left lower lung field. The 
lung tissue retracts over the diaphragm along the costo- 
phrenic sinus dorsally and is finally fixed as a pyramidal 
structure attached to the spine and aorta. 

Films of a partial and complete atelectasis of the right 
middle lobe reveal, in the beginning, a retraction of lung 
tissue to the periphery, resulting in bulging fissure lines. 
Retraction of the lateral portions to the hilus follows, 
with the end picture of a typical pyramidal] structure 
flattened against the right heart border. 

The authors stress the point that the typical trian- 
gular shadow of classical atelectasis is only the final 
appearance of a process which may come to a standstill 
at any time during its development and therefore must 
be recognized during these stages. 

Seventeen roentgenograms. 

FRANZJOSEF HALLERMANN, M.D. 
The Mayo Clinic 


Air Space Studies with Special Reference to Emphy- 
sematous Air Spaces. Oren A. Beatty. Dis. of Chest 
39: 111-116, February 1961. (University of Louisville 
School of Medicine, Louisville, Ky.) 

Pulmonary air spaces of various types—bullae and 
blebs, alveolar spaces, basal emphysematous spaces, 
congenital cystic areas, solitary cysts—were studied in 
47 patients by means of intrapulmonary pressure de- 
terminations, intrapulmonary auscultation, and injec- 
tion of contrast medium by the transthoracic method. 

Blebs or bullae seem to be characteristically located 
in the apices near the supraclavicular fossae or near 
another cavity or large air space; they are usually 
round or oval. In some instances the only air spaces 
found are expanded alveolar spaces as evidenced by 
atmospheric pressures; when contrast medium is in- 
troduced, it does not form a distinct outline as in blebs 
or bullae. Emphysematous air spaces seen in the basal 
and posterior portions of the lung have an appearance 
different from that of blebs and bullae; they have a 
more or less triangular, “‘leaf,’’ or irregular shape, are 
larger, and more irregularly outlined. In the congenital 
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cystic areas there is more generalized distribution of the 
contrast medium; roentgen examination shows this to 
be lobular or lobar. The solitary cysts are probably 
not true air spaces and are not related to blebs and 
bullae and other emphysematous air spaces. 

Pressures in the pulmonary spaces were atmospheric 
in 75 per cent, negative in 18 per cent, and positive in 7 
per cent. 

From a radiological point of view it is difficult to dif- 
ferentiate cavities from air spaces; these studies, how- 
ever, demonstrated many differences. Pulmonary 
cavities showed open bronchial connections in 77 per 
cent of the cases, while air spaces showed bronchiolar or 
small bronchial connections in only 24 per cent of the 
cases. Pulmonary cavities have thick walls and air 
spaces no definite walls. Completely blocked cavities 
frequently show sinus tracts; none are seen in air spaces. 
No fluid level is formed by contrast medium in air 
spaces as is seen in cavities. 

Six roentgenograms; 1 drawing; 2 tables. 

WENDELL M. Burns, M.D. 
Covina, Calif. 


Pulmonary Eosinophilic Granuloma. Richard I. 
Mazze, Robert D. Sellers, Romulus L. May, Joseph J. 
Timmes, and Karl E. Karlson. Dis. of Chest 39: 
140-149, February 1961. (R. L. M., U. S. Naval 
Hospital, St. Albans, N. Y.) 

The clinical, laboratory, radiological, and patholog- 
ical features of 23 proved cases of pulmonary eosino- 
philic granuloma from the literature are reviewed, and 
6 additional cases are reported in detail. 

The average age of the 29 patients was twenty-eight 
and a half years, with a range from fifteen to fifty-two 
years. Four patients were women. One was a Negro. 
Significant symptomatology included cough in 23 
patients; weight loss in 13; dyspnea in 10; chest pain, 
fatigue, and pneumothorax in 7 each; temperature 
elevation in 5. Twelve patients had a white blood cell 
count of over 10,000. In 9 patients the differential 
count revealed from 4 to 15 per cent eosinophils. Pul- 
monary function studies in the authors’ 6 patients 
showed only one consistent abnormality, overdistention 
of the lungs, with the residual volume elevated to over 
140 per cent of the predicted values in every case. 

There are two well defined radiographic phases in 
the natural history of eosinophilic granulomatous in- 
volvement of the lung. Initially, there are localized 
areas of infiltration with poorly defined margins which 
coalesce to form large patchy areas of increased density. 
This phase terminates with involvement of all areas of 
the lung fields. The composite radiographic picture 
suggests a diffuse bronchial-interstitial pneumonitis. 
The hilar regions appear prominent, but close inspec- 
tion shows the density to be caused by the perihilar 
parenchymal infiltration rather than by nodal enlarge- 
ment. The second phase is a slow regression of these 
patchy infiltrates, resulting in a diffuse but discrete 
infiltration. These nodular densities measure up to 5 
mm. in diameter. A background of dense linear streak- 
ing suggests a diffuse interstitial fibrosis. There is 
flattening of the diaphragms, increase in the retrosternal 
clear space, and a more horizontal configuration of the 
posterior ribs consistent with emphysematous changes. 

Pathologically, innumerable firm gray or tan nodules 
were noted throughout the lung parenchyma. The 
hilar lymph nodes were not grossly involved. Micro- 


scopically, the nodules consisted of histiocytes and 
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eosinophils. The histiocytes were frequently laden with 
large amounts of brown pigment; the eosinophils were 
bilobed in most instances. 

Thirteen of the patients were untreated, and 1] Te- 
ceived a single type of treatment. In the remainder 
combined therapy was employed. X-ray therapy was 
tried in some patients because of the dramatic response 
to its use in eosinophilic granuloma of bone. Steroids 
were also administered in some instances, either alone 
or with another form of treatment. As the untreated 
patients seemed to do as well as those who were treated 
it is suggested that an opportunity be given for the 
condition to undergo spontaneous remission. 

Three roentgenograms; 2 photomicrographs; 4 
tables. WENDELL M. Burys, M_D. 

Covina, Calif. 


Two Cases of Spontaneous Pneumothorax Secondary 
to Pulmonary Metastases. P. L. Michelassi and §, 
Sbragia. Ann. radiol. diag. 33: 39-52, 1960. (In Italian) 
(Istituto di Radiologia dell’ Universita di Pisa, Italy) 

A spontaneous pneumothorax is defined here as an 
accumulation of air which has reached the pleural cavity 
through a discontinuity of the visceral pleura, in the 
absence of trauma (surgical or other) or of aerogenous 
pleural infection. 

The 2 cases reported were in males; one fifty-five 
years old, with adenocarcinoma of the head of the pan- 
creas; the other forty years old, with carcinomata of 
both adrenal glands. In each case, the pneumothorax 
was the first sign of disease. Soon thereafter the general 
condition began to deteriorate, uncontrollable pleural 
effusion supervened, and at autopsy the hydropneu- 
mothorax was proved to have been due to necrotic sub- 
pleural pulmonary metastases. 

Seven roentgenograms. E. R. N. Grice, M.D. 

Cook County Hospital, Chicago 


Pulmonary Alveolar Proteinosis. Case Report and 
Review of Literature. Berkeley Slutzker, Herman C 
Knoll, Frank E. Ellis, and Irwin A. Silverstone. Arch. 
Int. Med. 107: 264-269, February 1961. (VA Center, 
Dayton, Ohio) 

Pulmonary alveolar proteinosis is a chronic disease 
of unknown etiology and duration, apparently com- 
prising a distinct histochemical entity. The diagnosis 
is dependent upon the finding of proteinaceous mate- 
rial in a lung biopsy specimen or possibly in the sputum. 
There appears to be a great disparity between the 
markedly abnormal roentgen findings and the relatively 
unimpressive symptomatology and the minimal physi- 
cal findings. The authors report a previously unre- 
corded case, along with a review of the literature. Usu- 
ally the roentgen picture simulates that of pulmonary 
edema, but in the present case the confluent areas were 
located peripherally. 

It is of interest that the patient apparently had the 
onset of his symptoms at a time when he was in an elec- 
tronics school. In 14 of the 25 cases from the literature 
for whom fairly detailed occupational histories are avail- 
able, such occupations are mentioned as electrician, 
hot-metals machinist, polisher of steel parts, wood and 
lumberyard workers, mechanical engineers, and mill- 
wrights. It is considered conceivable that pulmonary 
alveolar proteinosis is a response, perhaps idiosyncratic, 
to some noxious inhalant. 

Five figures. Joun P. Foropoutos, M.D. 

Northwestern University Medical School 
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The Radiological Changes in Pulmonary Venous 
Hypertension, with Special Reference to the Root 
Shadows and Lobular Pattern. H.R. S. Harley. Brit. 
Heart J. 23: 75 87, January 1961. (Sully Hospital 
Thoracic Centre, Cardiff, Wales) 

Despite all that has been written about the radiolog- 
ical changes produced by mitral or pulmonary venous 
obstruction, the differences in those caused by a raised 
pressure in the pulmonary veins from those caused by a 
raised pressure in the pulmonary arteries are not always 
appreciated. The author’s observations are based 
largely on a study of radiographs taken before and after 
yalvotomy in 173 patients suffering from mitral steno- 
js, He feels that the unqualified term pulmonary hy- 
sertension should be discarded in favor of the more 
specific ones pulmonary venous hypertension, pulmonary 
mixed hypertension, and pulmonary arterial hypertension. 
The first of these is used to describe the condition in 
which the pulmonary venous pressure is raised, but the 
pulmonary vascular resistance is normal or only slightly 
increased. By pulmonary mixed l.ypertension is meant 
pulmonary venous hypertension complicated by a rise of 
pulmonary vascular resistance due to constriction of 
the small and medium sized pulmonary arteries and 
arterioles. Pulmonary arterial hypertension is defined 
asa raised pulmonary arterial pressure due to causes 
ther than pulmonary venous hypertension. Each of 
these conditions gives rise to a different radiologic ap- 
pearance. 

The radiological changes of pulmonary venous hyper- 
tension are described under four headings, namely, 
pulmonary edema, structural changes in the interlobular 
septa, changes in the small and medium sized pulmonary 
arteries and veins, and changes in the root shadows. 

Pulmonary Interstitial Edema: In pulmonary inter- 

stitial edema there are a loss of translucency, peripheral 
horizontal lines, and a lobular pattern in the lower parts 
of the lung fields. Loss of translucency was evident in 
the radiographs of 101 of the 173 patients (59 per cent) 
with mitral stenosis; it nearly always disappeared after 
successful valvotomy. The lobular pattern was found 
in 45 of the 173 patients (26 per cent) and invariably 
disappeared after valvotomy. Horizontal septal lines 
were present in 66 of the 173 patients (38 per cent). 
When the mean left atrial pressure was 21 mm. Hg or 
more, the percentage of cases showing septal lines was 
42; when the pressure was less, the percentage dropped 
to 24. 

Structural Changes in the Interlobular Septa: Not all 
horizontal peripheral septal lines in pulmonary venous 
hypertension are due to interstitial edema, for some 
of them persist after mitral valvotomy. The author 

classifies septal lines into reversible or transient and 
irreversible or permanent. Reversible lines are caused 
by interstitial edema and disappear after relief of the 
raised capillary pressure, but irreversible ones are 
caused by structural changes in the interlobular septa 
and do not disappear. 

Changes in the Small and Medium Sized Pulmonary 
Arteries and Veins: One of the consequences of pul- 
monary venous hyertension is a veno-arterial constric- 
tion of the medium sized and small pulmonary veins 
and arteries in the lower zone, and this is accompanied 
by engorgement of the corresponding vessels in the 
upper zone. 

Changes in the Root Shadows: The root shadows 
undergo important changes, the character of which 
alters significantly when the hypertension becomes 
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mixed. In pure pulmonary venous hypertension, the 
root shadows become larger and denser than normal, 
their upper and outer margins become ill defined and 
irregular, and their lower ends become broad and pro- 
longed downward. The space normally seen between 
the inner margin of the root shadow and the right 
atrium is obliterated. In pulmonary mixed hyperten- 
sion, the main and lobar arteries increase in size, but the 
large veins decrease in size, and the segmental arteries 
and veins to the basal segments and to the middle lobe 
and lingula constrict. Asa result, the upper and outer 
borders of the lung roots become much better defined 
and arterial in character, while the lower ends of the 
root shadows become narrowed, conical, and curtailed, 
taking the appearance of blunt inverted cones, with a 
tail formed by the constricted descending arteries. 
The clear area between the right root shadow and the 
right heart border may again be evident. In pure pul- 
monary arterial hypertension the main pulmonary 
artery is prominent and the root shadows are large, well 
defined, and of arterial configuration; their lower ends 
are often constricted. 

The differential radiological diagnosis of the varieties 
of pulmonary hypertension and of pulmonary pleone- 
mia is discussed. In pulmonary venous hypertension 
the root shadows are of the venous type and loss of 
translucency and opacification of the interlobular septa 
may be present. Dilatation of the vessels of the 
upper zones is common, but those of the lower zone 
are of normal caliber. In pulmonary mixed hyper- 
tension, the root shadows are of the arterial type. 
Lower zonal constriction is often present and contrasts 
with the dilatation of the vessels in the upper zone. 
Opacification of the interlobular septa is often seen, 
but loss of translucency in the lower zone tends to be 
less obvious than in pulmonary venous hypertension. 
In pulmonary arterial hypertension, the radiological 
changes vary with the underlying cause, but the fea- 
tures of a raised pulmonary venous pressure are absent, 
constriction of peripheral vessels is not zonal, and the 
root shadows are of arterial type. 

Pulmonary Pleonemia: Large pulmonary flows due 
to left-to-right intracardiac or aortopulmonary shunts 
are associated with large main, right, and left pulmonary 
arteries, together with enlargement of the lobar, seg- 
mental, and peripheral branches. The pulmonary veins 
also dilate to accommodate the increased flow. The 
root shadows are largely of arterial type, but if the flow 
is very great they may show loss of definition of their 
upper and outer margins. 

Ten roentgenograms; 1 photograph; 2 photomicro- 
graphs. WILL1aM H. ELtswoop, M.D. 

Charleston, W. Va. 


Pulmonary Manifestations of Tuberous Sclerosis of 
Bourneville. An Anatomicoclinical Observation. J. 
Roujeau and R. Morel. J. frang. de méd. et chir. 
thorac. 15: 247-258, February-March 1961. (In 
French) (H6épital de Chateauroux, Indre, France) 

In tuberous sclerosis, small tumors on the face (ade- 
noma sebaceum) are associated with periungual growths 
(tumors of Koenen), mental retardation, epilepsy, in- 
tracranial calcification, and retinal phacoma. The in- 
ternal viscera may also be involved. Among 448 cases 
collected from the literature there were 187 with renal 
lesions (angiofibroma, fibromyolipoma), 107 with car- 
diac lesions, and 40 with pulmonary disease. 

Pulmonary involvement occurs most often in females, 
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usually past the age of twenty years. In 10 patients it 
was suspected because of progressively increasing dysp- 
nea; 7 patients presented with a spontaneous pneu- 
mothorax, and 3 with hemoptysis. The radiologic pic- 
ture in the lungs usually shows a fine bilateral reticular 
pattern, predominantly in the bases, sometimes associ- 
ated with small cyst-like formations. Occasionally 
there is a large cyst-like lesion or density. 

In those cases which have been studied histologically 
there is proliferation of connective tissue along the wall 
of the cystic areas, with numerous cells having the ap- 
pearance of smooth-muscle cells. Some authors have 
referred to findings resembling angiofibroma or diffuse 
angiomatosis in the pulmonary tissues. 

A case in a 38-year-old white female is reported. 

Three radiographs; 6 photomicrographs. 

CHARLES M. Nice, Jr., M.D., Ph.D. 
Tulane University 


Calcified Guinea Worm Simulating Intrapulmonary 
Calcification. M. C. Reinhard, Jr. J.A.M.A. 175: 
53-55, Jan. 7, 1961. (Golden Clinic, Elkins, W. Va.) 

The pattern of diseases seen in Saudi Arabia is such 
that it presents certain diagnostic pitfalls to the radiol- 
ogist trained in the United States. The author reports 
the case of a young Saudi Arab male in whom the shad- 
ow of a calcified guinea worm (Dracunculus medinen- 
sis) on a standard postero-anterior chest roentgenogram 
was interpreted by several observers as intrapulmonary 
calcification. On close scrutiny, however, the calcifica- 
tion was noted to actually lie within the soft tissues of the 
chest wall and its true nature finally became apparent. 

The life cycle of the guinea worm is reviewed, and its 
migration into human soft tissues is recounted. Cal- 
cified worms in the soft tissues of the lower extremities 
are encountered quite frequently in any area where the 
infestation is endemic. It is not uncommon to find the 
parasite in the abdominal wall as well. In the latter 
position, the calcifications have been confused with gall- 
stones, adrenal calcifications, and renal calculi. The 
worm may be seen as a finely stippled wavy, linear or 
fairly tightly coiled calcific density. Sometimes it will 
have a rather dense, nodular appearance. The linear 
or somewhat coiled calcified worm is readily recognized. 
When, however, only a single calcified parasite of the 
nodular form is demonstrable, and when it is superim- 
posed upon the chest or the abdomen, it is evident 
that errors in diagnosis may be made. 

Three roentgenograms. 

WENDELL M. Burns, M.D. 
Covina, Calif 


THE HEART AND BLOOD VESSELS 


Incisional Aneurysms of the Left Ventricle. W. F. 
Kerr, D. E. L. Wilcken, and R. E. Steiner. Brit. Heart 
J. 23: 88-102, January 1961. (Postgraduate Medical 
School of London, London, England) 

The occurrence of three left ventricular aneurysms 
following ventriculotomy is reported, and their de- 
velopment, diagnosis, and treatment are discussed. Of 
these three incisional aneurysms, one was false and two 
were true. According to the authors’ definition, a true 
aneurysm is part of the heart, while a false aneurysm 
lies outside the heart and communicates with it through 
a perforation in the myocardium. 

The first patient was a 50-year-old man with severe 
aortic stenosis and mild aortic regurgitation. A trans- 
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ventricular dilatation of the heavily calcified aortic 
valve was performed; the ventriculotomy incision Was 
repaired with two silk sutures. Recovery from the oper. 
ation was retarded by a staphylococcal pulmonary jp. 
fection, which subsequently spread to the heart and 
suture line. This resulted in the development of a false 
aneurysm. 

The second patient, a 53-year-old woman, had severe 
mitral stenosis. A transventricular dilatation of the 
valve was carried out, and the ventricle was closed with 
three linen sutures. Approximately six months Post. 
operatively, a diagnosis of left ventricular aneurysy 
was established by cineradiography and angiocardiog. 
raphy. 

The third patient, a 26-year-old man, had severe 
aortic stenosis and minimal aortic regurgitation, 4 
satisfactory reduction in the aortic gradient was 
achieved by transventricular dilatation of the valve 
The postoperative period was complicated by anterior 
myocardial infarction. Approximately eleven weeks 
postoperatively a left ventricular aneurysm was found. 

The aneurysm in each instance was successfully re. 
paired. 

Radiology provides the only reliable means of diag- 
nosing cardiac aneurysms. A left ventricular aneu- 
rysm, true or false, appears on a radiograph as a well 
circumscribed projection beyond the normal cardiac out- 
line, best seen on a postero-anterior or slightly oblique 
view. In the lateral projection it is seen as a sepa- 
rate rounded or oval shadow, partly or wholly superim- 
posed on that of the heart. These appearances are 
visible only if the cardiac shadow is clearly defined and 
unobscured by pleural effusion, basal pleural thickening, 
or elevation of the diaphragm. In the differential diag- 
nosis, encysted pleuro-pericardial effusions, localized 
thickening of the pleura, intrapleural fibrin bodies, and 
organized intrapericardial blood clot must be considered 
and excluded. Gradual increase in size and systolic 
expansion observed on fluoroscopy or cineradiography 
are good evidence in favor of an aneurysm. Angiocardi- 
ography is the most convincing of the specialized tech- 
nics, for if contrast medium is demonstrated entering 
the bulge from the left ventricle, the diagnosis of aneu- 
rysm is established. 

The important complications of the aneurysms in- 
clude rupture and cardiac failure; systemic embolism is 
a serious risk if the sac contains a thrombus. 

Ten roentgenograms; 2 photographs; 3 photomicro- 
graphs; 1 electrocardiogram; 1 drawing. 

WiLiraM H. Extswoop, M.D. 
Charleston, W. Va. 


The Use of Acetylcholine-Induced Cardiac Arrest in 
Coronary Arteriography: An Experimental Study. 
Elliot Senderoff, Ephraim Donoso, Albert Welberry, 
A. Robert Beck, and Ivan D. Baronofsky. Ann. Surg. 
153: 193-201, February 1961. (Mount Sinai Hospital, 
New York, N. Y.) 

The authors analyzed the results of 211 coronary 
arteriographic examinations performed in 112 dogs dur- 
ing cardiac arrest. Acetylcholine (4.5 mg./10 kg. body 
weight) was employed to create a ventricular arrest of 
approximately six to twelve seconds. Approximately 


two seconds after the onset of arrest, 30 c.c. of 50 percent 
Hypaque sodium was rapidly delivered through an 
arterial catheter, the tip of which was positioned be- 
tween the aortic valve and the origin of the bracho- 
cephalic artery. 


A single exposure was taken at the 
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ed aortic termination of the injection while the heart was still in 


ision was wrest, with the following settings: 100 ma at 0.1 
the oper. -econd; 75-80 kvp; 36-inch cone distance and a Bucky 
Onary ip. with screens at par speed. Normal, hypercholestero- 
leart and iemic, infarcted and irradiated dogs, as well as animals 


Of a false subjected to thoracotomy and Potts’ anastomostic pro- 


ure were included in the investigation. Some under- 


ad severe = multiple arrests and contrast-medium injections 
mn of the see or repeated experiments. 
sed with ’ Flectrocardiograms taken during and after coronary 
ths post. teriography with acetylcholine-induced cardiac arrest 
neurysm in the normal dogs showed a period of complete or in- 
cardiog. complete cardiac arrest, then complete atrioventricular 
block (50 per cent of animals), 2:1 incomplete atrio- 
d severe ventricular block (33 per cent), atrial fibrillation or 
tion, A superventricular tachycardia (40 per cent), with spon- 
Pot Was taneous reversion to regular rhythm and pre-injection 
le valve ate. Six deaths occurred in connection with the pro- 
anterior cedure and are attributed to it. In the remaining dogs 
a weeks the electrocardiographic response to acetylcholine-in- 
S found. juced arrest was similar in character to that of the 
fully re- normal animals. Left ventricular and aortic pressure 

, tracings were obtained in 20 dogs during 40 acetylcho- 
of diag. ine-induced cardiac arrests. Three to five minutes after 
i aneu- mset of arrest, pressures had returned to pre-arrest 
Sa well levels. 

Hac out- Coronary arteriography during acetylcholine-induced 
oblique cardiac arrest proved to be a simple and reliable method 
a S<pa- for obtaining excellent visualization of the coronary 
uperim- tree. No special equipment is needed. Only one x-ray 
a exposure is required. The response is consistent and the 
aed and ituation reproducible. Visualization is uniform, since 
Kening, the amount of contrast medium employed and con- 
al diag- litions of injection are uniform, and there is no blood 
realized ejection to disperse and dilute the medium. Lack of 
— and cardiac motion allows for clarity and definition without 
sidered ultrafast exposures which require special high-energy 
systolic radiographic equipment. 

graphy While the procedure may be essentially free of mor- 
ocardi- tality, it is possible that the recovery phase during 
d tech- acetylcholine arrest and contrast-medium injection 
ntering may be detrimental to the diseased human heart. A 
f aneu- period of transient heart block, supraventricular tachy- 

; cardia, or atrial fibrillation may not be well tolerated. 
aie’ Eight figures, including 6 roentgenograms; 3 tables. 
lism is Capt. Howarp R. Gou_tp, MC 

: Loring AFB, Maine 
micro- 
Partial Persistence of the Ductus Arteriosus. Carlos 
1D. Quiroga. Acta radiol. 55: 103-108, February 1961. 
Va. Karolinska Sjukhuset, Stockholm, Sweden) 

; Partial persistence of the ductus arteriosus has hith- 
— erto been considered rare. Twenty-five examples of a 
— partially open ductus were found, however, in the angio- 

wi cardiograms of 735 patients (3.45 per cent) with various 
be congenital heart lesions in whom the pulmonary artery 
ase was filled with contrast medium. The ductus invariably 
nae showed variations in size during the cardiac cycle and 
aed filled and emptied synchronously with the pulmonary 
body artery. It was mainly associated with malformations 
hd = are characterized by a reduced blood flow to the 
otal ungs. Pulmonary valvular or infundibular stenosis, 
ssi mostly in combination with a ventricular defect, was 
“gp present in 22 of the 25 cases ; in approximately half of 
1 be. the cases the aortic arch was right-sided. A reduction of 
and pulmonary vascularity was observed in 21 cases. The 
+ the patency of the ductus was confined to its pulmonary 

rmination and in no instance in the present series to 
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its aortic end. There was no evidence of tracheal com- 
pression in the cases with a right-sided aortic arch. 

The ductus was identified in 1 case at autopsy and in 2 
cases at operation at which it was sought. In 1 of these 
latter cases the patent portion of the ductus was used 
for creating an anastomosis to the aorta and in the other 
pulmonary valvotomy was performed by inserting the 
valvulotome through the ductus. The infrequency with 
which the condition has been demonstrated surgically 
may be explained by the fact that the open part of the 
ductus has an intrapericardial location and thus is not 
readily detected. 

Six roentgenograms; 2 photographs; 20 drawings. 

GaRTH R. Drewry, M.D. 
Tampa, Fla. 


Contrast Medium Accumulation in Para-Aortic 
Lymph Nodes During Lumbar Aortography. Report of 
a Case. Herman Lodin. Acta radiol. 55: 134-138, 
February 1961. (Upsala University, Upsala, Sweden) 

In a nine-year-old boy with a history of urinary in- 
fections, albuminuria, and high blood pressure, trans- 
lumbar aortography was performed in an attempt to 
determine the cause of the hypertension. Two small 
tumor-like structures were visualized close to the aorta 
immediately below the left renal artery. Numerous 
tortuous vessels were evident to the right and left of 
L2 and L3 and within a clearly defined zone in front 
of these vertebrae. The right kidney was enlarged, 
with normal vessels; the left was small and rather ir- 
regular in shape, with few vessels. 

At operation the tumors had the appearance of 
lymph nodes. Microscopic examination revealed lymph 
nodules, with slight nonspecific inflammatory changes. 
The left kidney displayed the changes seen after re- 
peated attacks of pyelonephritis. Following its re- 
moval, the patient’s blood pressure returned to normal. 

The differential diagnosis of para-aortic vascular 
tumor-like structures must therefore include hyperemic 
lymph nodes, as well as pheochromocytomas and other 
tumors of the adrenal! region. 

Four roentgenograms. GARTH R. DREewry, M.D. 

Tampa, Fla. 


Roentgen Examination of the Inferior Vena Cava in 
Chronic Hepatic Disease. Olaf Petersen, Niels Tyg- 
strup, and Kjeld Winkler. Acta radiol. 55: 97-102, 
February 1961. (Rigshospitalet, Copenhagen, Den- 
mark) 

Angiographic examination of the inferior vena cava 
was performed in 5 patients with liver disease and 5 
normal controls by rapid injection of Urografin 76 per 
cent through a catheter passed via the antecubital vein 
into the inferior vena cava. Five exposures in the an- 
teroposterior and lateral planes were made at intervals 
of one second. Patients were instructed to stop breath- 
ing during the exposures (without Valsalva maneuver). 
The diameter of the vena cava was measured at differ- 
ent levels and the cross-sectional area was computed, 
assuming the transverse section to be elliptical when the 
anteroposterior and lateral diameters were different. 
In normal subjects the diameter of the inferior vena 
cava gradually decreased from the level of the renal 
veins to the diaphragm, above which it again increased. 
The degree of narrowing varied greatly in the subjects 
studied. In the patients with cirrhosis, the narrowing 
appeared to be accentuated. This may be due to pres- 
sure exerted by the diseased liver on the intra- or retro- 
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hepatic part of the vein and may account in part for the 
increased abdomino-thoracic venous pressure gradient 
encountered in about one-third of cases of cirrhosis. 

Six roentgenograms; 1 chart; 1 table. 

SARTH R. DREwRy, M.D. 
Tampa, Fla. 

Total Anomalous Pulmonary Venous. Return: 
Diagnostic Criteria and a New Classification. Blanca 
Smith, Thomas R. Frye, and W. A. Newton, Jr. Am. 
J. Dis. Child. 101: 41-51, January 1961. (Children’s 
Hospital, Columbus, Ohio) 

This is a summary of an Award of Merit Exhibit, on 
total anomalous pulmonary venous return, shown at the 
Forty-fifth Annual Meeting of the Radiological Society 
of North America, Chicago, Ill., Nov. 15-20, 1959. 
The material was first presented in part before the 
Society for Pediatric Research, May 1959. 

A new classification of anomalous pulmonary venous 
return is proposed, based upon two well defined and 
strikingly different types—supradiaphragmatic and 
infradiaphragmatic, depending upon the general level 
of the pulmonary vein insertion. Cases of the latter 
type are almost never diagnosed antemortem, but those 
of the supradiaphragmatic type are usually easily rec- 
ognized, and an increasing number of these cases are 
successfully undergoing corrective surgery. 

Diagnostic criteria are set forth in drawings, photo- 
graphs, and roentgenograms reproduced from the orig- 
inal exhibit. 

Twenty figures; 1 table. 


Opacification of the Bronchial Arteries in the Living 
(A New Method of Experimental Demonstration). 
G. F. Garusi. Radiol. clin. 30: 65-75, February 1961. 
(In English) (From the Radiology Institute of Bologna 
University, Italy) 

Angiocardiographic demonstration of the bronchial 
arteries is rather unusual and in most cases is obtained 
only when there is considerable dilatation of these 
vessels due to pulmonary or cardiovascular disease. 
Somewhat better results have been demonstrated ex- 
perimentally by retrograde thoracic arteriography com- 
bined with temporary cardiac arrest through the use of 
acetylcholine. 

Five roentgenograms. 

CHARLES M. Nice, Jr., M.D., Ph.D. 
Tulane University 


THE DIGESTIVE SYSTEM 


Reflux Ocsophagitis and Bleeding Oesophageal 
Varices. M. Rossetti. German M. Monthly 6: 1-3, 
January 1961. (Chirurgische Universitatsklinik, Biir- 
gerspital, Basel, Switzerland) 

The simultaneous occurrence of esophageal varices 
and insufficiency of the cardia with gastroesophageal 
reflux is of importance clinically, since reflux esophagitis 
may cause or favor hemorrhage from the varices. 
Three cases which illustrate this point are described: 
one of “‘idiopathic’”’ varices and sliding hernia; one of 
‘idiopathic’ varices associated with malformation of 
the cardia and gastric fundus; a third, of varices second- 
ary to portal-vein thrombosis, combined with malfor- 
mation of the cardia and fundus. In each case hemor- 


rhage from the varices was the prominent clinical sign. 
In the first case transabdominal plication of the gastric 
fundus and under-running of the venous plexus stopped 
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the esophagitis and hemorrhage. In the Other 2 cases it 
was necessary to perform an esophagogastrectomy. 

Roentgenograms of the 3 cases are reproduced 
In the second and third cases a funnel-shaped malforma. 
tion of the cardia with reflux was demonstrated. 

It is pointed out that the treatment of idiopathic 
varicosities is a difficult task, because they cannot be 
influenced hemodynamically. If they are associated 
with esophageal reflux, surgical repair of the insyf. 
ciency of the cardia is necessary to prevent bleeding. 
Only if this has failed, should radical removal of the 
varicosities, a far more formidable undertaking, be done 


Altered Esophagogastric Junction in the Presence of 
Gastrectomy and Gastro-Entero-Anastomosis. G. ¢ 
Masini. Ann. radiol. diag. 33: 53-75, 1960. (In Italian) 
(Istituto di Radiologia dell’ Universita di Firenze, Italy) 

In the past nine years, the author has examined in the 
Surgical Department of the University of Florence a 
total of 95 patients with a history of gastrectomy (78 
or gastro-entero-anastomosis (15) performed from one to 
thirty years previously. In 21 (12 men, 9 women) of 
these patients, there were changes at the esophago- 
gastric junction, resembling hiatal insufficiency and/or 
incontinence of the cardia. In 5 of them, the cardia was 
patulous and free gastroesophageal reflux occurred, 
In 6 there was a sliding type of hiatus hernia; 1 had 
an achalasia, while the others had various disturbances. 
The possible adjuvant factors which could favor the 
development of the changes are discussed (without any 
definite conclusions), and some relationship with the 
surgical procedure (and with the external neurovege- 
tative system) is also hypothesized. An extensive 
bibliography is included. 

Thirteen roentgenograms. E.R.N. Grice, M.D. 

Cook County Hospital, Chicago 


String Impregnation Test (‘‘String Test’’) for Lesions 
of the Upper Digestive Tract. Vernon M. Smith 
Ann. Int. Med. 54: 16-29, January 1961. (Mercy 
Hospital, Baltimore 2, Md.) 

The author compared the results of the Einhorn 
string test with roentgen observations in 206 patients. 
The weighted end of a soft cotton string or narrow um- 
bilical tape, 100 to 110 cm. in length, was swallowed, the 
free end being taped to the cheek. The string was al- 
lowed to remain in place overnight and was withdrawn 
the following morning when it was examined for stains 
of blood and bile. The distances of such stains from the 
lips was measured. The presence of grossly visible 
blood stains on the recovered string was found to be 
an accurate indication of erosion or ulceration of con- 
tiguous mucosa, and the heavier the blood deposit, the 
greater was the likelihood of associated demonstrable 
mucosal disease. Some false-positive results occurred 
with lighter stains. Negative string tests accurately 
indicated normal contiguous mucosa. Deep bile dis- 
coloration of the distal end of the string was a reliable 
indication that the string had passed into the duo- 
denum. 

From the correlated findings of the two studies, the 
author concludes that the string test permits detection 
and localization of active ulceration and erosion of the 
upper digestive tract with desirable accuracy. The 
technic is simple, convenient, economical, and without 
complication. It can be used as a screening test and for 
the follow-up evaluation of upper digestive tract lesions. 
Particularly, it can spare patients the cumulative effects 
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f xtay irradiation incurred in the follow-up manage- 
ment of duodenal peptic ulcer. 
“INO mention is made here of the limitations of the 
string test. Ewart et al., for example (Am. J. Digest. 
js, 5: 632, 1960. Abst. in Radiology 76: 848, 1961), 
reached the following conclusions: “(1) There is no 
sitive correlation between the location of the blood 
‘ain on the string and the lesion in the gastrointestinal 
tract. (2) Localizing the lesion with reference to the 
stance of the blood stain from the incisor teeth or to 
the bile stain is quite unreliable. (3) The bile stain on 
the string was demonstrated to lie within the stomach in 
5) per cent of the cases reviewed. (4) The string test is 
{no practical value in either the diagnosis or location 
{a peptic ulcer.”"—Eb.] 

Three roentgenograms; 2 photographs; 4 tables. 


Hypertrophic Pyloric Stenosis in the Adult. A. 
Trenta, B. Birarelli, and A. Giordano. Ann. radiol. 
jiag. 33: 141-154, 1960. (In Italian) (Istituto di 
Radiologia dell’ Universita di Pavia, Italy) 

The first observation of pyloric hypertrophy in the 
ult was made in 1935 by Cruveilhier; Haudek, in 
1929, was the first to evaluate the significance of benign 
pyloric stenosis from a radiologic point of view. 

‘Three cases are reported here. In the first 2 (in a 
housewife fifty-nine years old and a male laborer of 
thirty-seven years), the antral narrowing appeared 
snooth and nonrigid, but in the third (in a housewife of 
ixty-three years), it was convoluted and seemingly 
fixed, so that a preoperative diagnosis of cancer was 
entertained. In all three instances, surgical explora- 
tion showed a benign lesion. 

The importance of this condition is that it constitutes 
nemore item in the differential diagnosis of prepyloric 
narrowing. The usual signs [and no others] are de- 
gribed as aids in the radiologic determination of benig- 
nancy. Still, the malignant nature of such a narrowing 
may not be ruled out with certainty prior to actual in- 
spection and biopsy. 

Sixteen roentgenograms. E.R. N. Grice, M.D. 

Cook County Hospital, Chicago 


Ulcers of the Greater Curvature of the Stomach. 
John W. Findley, Jr. Gastroenterology 40: 183-186, 
February (Part I) 1961. (San Mateo Medical Clinic, 
San Mateo, Calif.) 

Forty-four cases of radiologically diagnosed ulcers of 
the greater curvature of the stomach, collected from 
several hospitals, were reviewed with regard to the rel- 
ative incidence of benign and malignant ulcers in this 
lation. Fungating and obviously infiltrating lesions 
vere excluded. Unless the radiologist had made a def- 
inte diagnosis of neoplasm, however, the case was in- 
cluded. Of the 44 ulcers, only 5 proved to be malignant, 
tither on histologic examination or adequate follow- 
up. Symptoms of the patients in this series were not 
demonstrably different from those of other patients 
with gastric ulcers in other sites. Eight had had bleed- 
ing. Six benign ulcer patients took liberal amounts of 
aspirin, and 2 were receiving adrenal cortical steroids. 
The stomach was arbitrarily divided into four zones, 
the upper, middle, and lower thirds, and the pyloric 
canal; 4 ulcers were in the upper third, 3 of them malig- 
tant; 9 were in the middle third, all benign; 29 were 
inthe lower third, or antrum, with 2 malignant; 2 were 
mM the pyloric canal, both benign. All of the malignant 
sions were adenocarcinomas except one, a lympho- 
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sarcoma, located in the upper third. The malignant 
ulcers ranged from 0.7 to 3.0 cm. in diameter, and the 
benign ulcers from 0.4 to 3.0 cm. One patient with a 
malignant greater curvature ulcer also had a duodenal 
ulcer. Free acid was present in fasting, unstimulated 
specimens in the patient with lymphosarcoma and in 2 
of those with carcinoma. 

The author concludes that patients with greater cur- 
vature gastric ulcers may be managed therapeutically 
in the same manner as those with ulcers in other regions 
of the stomach. 

Two drawings; 3 tables. RALPH SCHLAEGER, M.D. 

Columbia University, New York 


Radiologic Changes Associated with Acute Pseudo- 
membranous Enterocolitis. Jacob Smulewicz and 
Bernard S. Epstein. Radiol. clin. 30: 110-117, 
February 1961. (In English) (Long Island Jewish 
Hospital, New Hyde Park, N. Y.) 

Pseudomembranous enterocolitis is most commonly 
seen in postoperative patients, but occasionally oc- 
curs in those who have not had previous surgery. 
Bowel obstruction and antibiotic medication may be 
predisposing factors. The radiologic manifestations are 
somewhat nonspecific. There is usually a variable 
degree of adynamic ileus, with small-intestinal disten- 
tions so pronounced in some cases that obstruction is 
simulated. No correlation between the extent and 
severity of the disease and the radiological pattern of 
gaseous bowel dilatation was observed. 

Three roentgenograms. 

CHARLES M. NIce, JR., M.D., Ph.D. 
Tulane University 


The Digestive Tract in Chagas’ Disease (Contribution 
to the Study of ‘‘Dyskinesia’’ and ‘‘Megass’’). Luiz 
Carlos Fonseca. Rev. brasil. de radiol. 3: 1-14, 
January-March 1960. (In Portuguese) (Clinica Pro- 
pedéutica Médica, Escola Paulista de Medicina, Sao 
Paulo, Brazil) 

The author has studied since 1950 the inroads of 
South American trypanosomiasis (Chagas’ disease) in 
the hinterland of Sdo Paulo. Roentgen findings in the 
gastrointestinal tract (including the gallbladder and 
biliary ducts) of patients afflicted with this disease are 
related to disturbances of tonus. The underlying 
process may be a necrotizing arteritis due to “‘‘allergy”’ 
toward the offending parasite. The result is at first a 
“‘dyskinesia”’ (disturbance of motility), which may turn 
into any of the ‘“‘megas’”’ (megaesophagus, megacolon, 
and so on). The dilatation is classified in degrees 
(megacolon I, II, and III), and, in addition, a reversible 
stage of ‘“‘pre-mega’”’ has been postulated. 

The exact number of patients examined is not speci- 
fied, but repeated references are made to a study by the 
same author, published in 1956, in which 455 patients 
had been evaluated statistically. 

Seventeen sets of roentgenograms; 1 table. 

E.R.N. Grice, M.D. 
Cook County Hospital, Chicago 


Anatomicopathologic Correlation in a Fatal Case of 
Intestinal Strongyloidiasis. O. Arantes Pereira, Amar- 
ino de Oliveira, and M. Barretto Netto. Rev. brasil. 
de radiol. 3: 127-142, July-September 1960. (In 
Portuguese) (O.A.P., Av. 13 de Maio, 13—10° A. Rio, 
Guanabara, Brazil) 


Numerous larvae of Strongyloides intestinalis (a 
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nematode) were found in the stool of a cachectic, 
thirty-six-year-old female who, aside from moderate 
anemia, exhibited evidence of disease only on roentgen 
examination of the gastrointestinal tract. The lesions 
were in the distal duodenum and proximal jejunum, 
both of which were narrowed, with loss of peristalsis, 
giving the appearance of a rigid tube. After twenty-six 
days of hospitalization, the patient died and the diagno- 
sis of intestinal strongyloidiasis was confirmed at au- 
topsy. The authors believe that, when the parasite 
can be demonstrated, the “rigid tube’’ appearance is 
sufficient for the diagnosis. This is of importance, since 
surgery is contraindicated. 

Appended to the paper is a bibliography including 
108 titles. 

Fifteen roentgenograms; 
photographs. 


14 photomicrographs; 2 
E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


Cleansing of the Large Bowel Before Roentgenologic 
Examination of the Abdomen. Rolf Kéhler and Esko 
Tahti. Acta radiol. 55: 129-133, February 1961. 
(University Central Hospital, Helsinki, Finland) 

A comparative study was made in 567 patients of the 
results of preparation of the colon by (1) castor oil plus 
two water enemas, (2) castor oil and a Clysodrast 
Novum enema, and (3) Metalax tablets and supposi- 
tory. Metalax and Clysodrast both contain the con- 
tact laxative, dioxyphenylisatin. All patients were on 
a light diet the day preceding the examination. An 
ordinary film of the abdomen was obtained thirty to 
forty-five minutes after the last evacuation, and the 
volume of gas in the stomach, small intestine, and 
colon, and the volume of colonic contents were classi- 
fied as excellent, good, fair, or poor. 

Metalax tablets and suppositories (Method 3) were 
found to produce the best results. Results with the 
enemas might have been better if they had been given 
in the x-ray department by trained personnel rather 
than in the wards. When the patients were divided 
into three age groups, no significant difference in the 
results was apparent. A second roentgenogram taken 
one hour after the first showed an increase in the volume 
of gas in 34 per cent of the patients, indicating that the 
examination should be started as soon after colonic 
evacuation as possible. 

One graph. GarTH R. Drewry, M.D. 

Tampa, Fla. 


X-ray Visualization of the Pancreas. Norman J. 
Rubaum and Theodore Shohl. Ann. Surg. 153: 246-— 
249, February 1961. (University of California Medical 
Center, Los Angeles, Calif.) 

Following a brief review of the literature on pancrea- 
tography, the authors describe a method for obtaining 
operative pancreatograms in dogs, using a transduo- 
denal approach. Two operations were performed in 
each animal; at the first nonradiopaque cork objects 
were placed within the pancreas. At the second, one to 
three weeks later, an incision was made in the major 
pancreatic duct at its juncture with the duodenum and a 
No. 18 polyethylene tube was inserted for approxi- 
mately lem. In 20 animals, 10 c.c. of 35 per cent Dio- 
drast was instilled via the tube. Twenty to thirty 
minutes later, another 10 c.c. was injected. Roent- 
genograms were taken at two-minute intervals, begin- 
ning immediately after the second injection. In a 


second group of 15 dogs, 6 c.c. of 90 per cent Hypaque 
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was instilled and roentgenograms were taken thirty 
seconds and two minutes later. ; 
Uniformly good pancreatograms were obtained With 
either technic, but the second procedure proved to be 
simpler and more consistent. Cork squares measuring 
as little as 7 X 5 X 2 mm. were clearly demonstrate; 
There was no evidence of untoward effects in any of 
the animals. Dogs operated upon subsequent to the 
x-ray studies showed no residual pancreatitis or indura- 
tion due to the contrast media. The authors hope that, 
with certain modifications, their method of Pancreatog. 
raphy may prove useful in revealing the presence of 
such notoriously difficult lesions as islet-cell adenomata, 
Zollinger-Ellison tumors, and early carcinoma. 
Four roentgenograms. 
Capt. Howarp R. Goutp, MC 
Loring AFB, Maine 


Hemangioendothelioma of the Liver with Unusual 
Roentgenologic Findings. Report of a Case. George 
M. Davis. Gastroenterology 40: 253-258, February 
(Part I) 1961. (United States Naval Hospital, Oakland 
14, Calif.) 

Hemangioendothelioma of the liver is a rare tumor. 
characterized by well defined vascular channels lined 
with malignant endothelial cells that tend to produce 
hemorrhagic nodular masses which infiltrate and 
destroy the hepatic lobules. The author reports a case 
with an unusual roentgen finding which, though not 
specific, may be helpful in the differential diagnosis. 

The patient was an 18-year-old male with spleno- 
megaly and hepatomegaly, disproportionately involving 
the left lobe. No bruit was detected over the liver 
Multiple angiomatous lesions were noted on the skin 
over the trunk and face; these were attributed to an 
advanced liver disease. Intermittent lower abdominal 
pain was followed by the appearance of clinical jaundice. 
The alkaline phosphatase was repeatedly elevated, and 
the globulin was moderately increased. An eosinophilia 
was observed in the peripheral blood and in bone-mar- 
row aspirates. A roentgenogram of the abdomen 
showed scattered areas of calcification in the liver area 
On exploratory laparotomy, the liver was found to be 
enlarged and studded with whitish nodules; histologic 
examination revealed hemangioendothelioma. 

No consistent clinical features are pathognomonic for 
this type of liver tumor. The author summarizes the 
various conditions responsible for calcifications within 
the liver. In 5 cases of hemangioendothelioma of the 
liver recorded since 1951, Thorotrast was implicated 
as a possible etiologic agent. In the case reported 
here, there was no history of exposure to Thorotrast or 
similar substance. 

One roentgenogram; 2 photomicrographs; 1 table 

RALPH SCHLAEGER, M.D. 
Columbia University, New York 


THE MUSCULOSKELETAL SYSTEM 


Primary Chondrosarcoma of Bone. A. Lindbom, 
G. Séderberg, and H. J. Spjut. Acta radiol. 55: 81-9, 
February 1961. (Karolinska Sjukhuset, Stockholm. 
Sweden) 

The clinical, pathologic, and roentgen features of 39 
cases of chondrosarcoma from the bone tumor registr) 
of the Karolinska Sjukhuset were studied, after careful 
exclusion of osteosarcomas, benign cartilaginous tl 
mors, and the benign tumors that may be confused with 
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chondrosarcoma The criteria for diagnosis were: (1) 
many cells with plump nuclei, (2) more than an occa- 
jonal cell with two such nuclei, (3) giant cartilage cells 
with large single or multiple nuclei or with clumped 
chromatin. Variations as to the quantity of the cell 
sjterations plus the presence or absence of -alcification 
al endochondral ossification formed the basis for 
rading the chondrosarcomas. Low-grade (1) chondro- 
qareomas were characterized by irregular endochondral 
osteogenesis and frequent calcification. In moderately 
malignant (11) tumors there were bizarre and disor- 
ganized ostec genesis and occasional but slight calcifica- 
tion. Highly malignant (III) tumors showed no endo- 
chondral osteogenesis and no calcification. Fifty per 

cent of the chondrosarcomas were classified as Grade I, 
37 per cent as Grade II, and 13 per cent as Grade III. 

The roentgenographic findings in 13 of the tumors 
were so typical of chondrosarcoma that the diagnosis 
cold be made with certainty. Histologically, 10 of 
these tumors were Grade I or II. Spotty calcification 

{the type seen in cartilaginous tumors was observed in 
99 of the 39 cases. Of the 26 cases in which the roent- 
gen appearance was not considered diagnostic, 12 pre- 
sented a picture suggesting a malignant tumor of an 
undetermined type; in 9 of the 26 cases some spotty 
calcifeations indicated the possibility of a cartilaginous 
tumor. Other findings were periosteal bone formation 
8 cases); bone destruction (21 cases), with areas of 
destruction plainly lobulated in 10; expansion of bone 
7 cases); soft-tissue mass (25 cases); and sclerosis of 
bone (10 cases ) 

Surgery, based upon location of the tumor and pre- 
ceded by biopsy, is the treatment of choice. Of the 15 
patients treated initially by local resection, 11 had one 
more local recurrences. Eight patients were treated 
primarily by amputation, and 2 of these had local re- 
currence of the tumor. The recurrence in itself does 
not necessarily hasten the death of the patient, but 
ften the recurrent tumor becomes more and more iu- 
accessible until removal is impossible. The five-year 
and ten-year survival rates for patients with local re- 
currence after surgery were 61 per cent and 31 per cent, 
respectively; for patients without recurrence, the cor- 
responding figures were 56 per cent and 44 per cent. 
Peripheral chondrosarcomas had a better prognosis than 
central chondrosarcomas. The five-year survival rate 
for patients with Grade I chondrosarcoma was 42 per 
cent; for those with Grade II chondrosarcoma, 47 per 
cent. None of the patients with Grade III tumors sur- 
vived as long as five years. 

Fifteen of the patients had preoperative and/or 
postoperative radiotherapy. Benefits, if any, from the 
irradiation were obscure except for palliation. In 1 
patient with a Grade I peripheral chondrosarcoma of the 
iium, an undifferentiated sarcoma developed at the 
site of irradiation some thirteen years after local excision 
and five years after a radiation dose of ‘'12,300 r in four 
spaced doses."’ This may have been radiation-induced. 
Surgery was not performed in 16 cases, for various 
reasons. These patients were treated by radiotherapy, 
with a tumor dose (in air) ranging from 1,200 to 18,600 r. 
In a few instances the size of the tumor decreased. 
One patient was alive fourteen years after curettage and 
irradiation 
Fourteen roentgenograms; 6 photomicrographs; 3 
tables. GartH R. Drewry, M.D. 
Tampa, Fla. 
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Osteosclerotic Bone Changes in Primary Hyperpara- 
thyroidism with Renal Failure. M. R. Wills, R. E. 
Richardson, and R. Gordon Paul. Brit. M. J. 1: 252- 
255, Jan. 28, 1961. (United Bristol Hospitals, Bristol, 
England ) 

A woman of sixty-three with primary hyperpara- 
thyroidism and renal damage had osteosclerotic changes 
demonstrable radiologically. The earliest film, that of 
the chest, was obtained in 1950; no abnormality was 
shown in either the ribs or the lung fields. By 1958 well 
marked skeletal changes were present, and radiographs 
of the neck disclosed a calcified opacity in the right 
sternoclavicular region, producing both tracheal and 
esophageal compression. In 1959, roentgenograms of 
the tibiae, fibulae, and forearm bones demonstrated 
widespread rarefaction, while the hands also showed 
subperiosteal absorption and several ‘“‘cystic’’ areas. 
In addition, ‘‘cystic’’ changes were present in both 
tibiae, and the right radius contained an expanding 
‘“‘cyst’”’ at the site of the previous fracture, which was 
accompanied by organizing periosteal new bone. 
Roentgen examination of the skull demonstrated an 
alteration in bone texture of the vault. The lumbar 
vertebrae displayed the typical appearance of ‘‘rugger 
jersey spine,’’ 7.e., horizontal layers of less dense bone 
sandwiched between layers of osteosclerotic bone. 
Intravenous urography showed small kidneys; the 
contrast medium was poorly concentrated. No nephro- 
calcinosis was visible. The biochemical findings were 
considered to establish a diagnosis of primary hyper- 
parathyroidism. 

The right lobe of the thyroid was removed in Febru- 
ary 1960. To it was firmly attached an oval encap- 
sulated swelling 6 X 5 X 4cm. This proved to be a 
hematoma with fibrous and calcified walls, with soft 
vellow tissue at the lower end, which on section was 
found to be parathyroid adenoma. The conclusion 
was that this parathyroid tumor, which contained a 
large number of thin-walled blood spaces, may have 
bled many years previously to form a hematoma, the 
walls of which had subsequently become fibrotic and 
calcified. 

The appearances in this case do not show that the 
hyperparathyroidism was secondary to renal damage, 
but merely that renal damage coexisted. 

Three roentgenograms; 1 photograph; 1 graph. 


M. G. Varadarajan. Pun- 
(Madras Medi- 


Actinomycosis of Bone. 
jab M. J. 10: 321-324, January 1961. 
cal College, Madras, India) 

A case of actinomycosis involving the radius, ulna, 
and humerus on the left side is reported. The disease 
had started with a pustular lesion in the soft tissues of 
the left forearm. Roentgenograms showed multiple 
small punched-out osteoporotic lesions of various sizes 
in the carpal bones. Many circumscribed areas of re- 
duced density, representing cavities in bone, and tubu- 
lar or circular areas of reduced density, indicating fistu- 
lous openings varying in size and shape, were well seen 
in the anteroposterior view of the forearm. The bone 
was thickened and sclerotic, due to periosteal new bone 
formation associated with ill arranged trabecular for- 
mation. Bone destruction was more marked than bone 
formation, giving an impression of chronic osteomyeli- 
tis. The heart and lung fields were within normal limits 
radiologically. 
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The bone involvement in this case was obviously due 
to extension from adjacent soft tissues. 
Two roentgenograms; 2 photographs. 


Multiple Pseudocystic Tuberculosis of Bone in an 
Adult. K.S. Bose. J. Indian M. A. 36: 22-23, Jan. 1, 
1961. (Medical College, Calcutta, India) 

What is believed to be the first recorded case of multi- 
ple pseudocystic tuberculosis of the bone in an adult is 
reported. The patient was a man of thirty. Roent- 
genograms showed a localized cystic lesion in the left 
carpus with soft-tissue swelling and a few discrete small 
radiolucent cystic lesions in the upper end of the right 
humerus. The chest film demonstrated prominent 
bronchovascular markings and a localized lesion in the 
left upper lobe. 

During biopsy, the lesion was curetted and the wrist 
was fixed in a plaster-of-Paris cast in optimum position. 
A full course of antituberculosis treatment was given, 
and a year later the patient returned to work with a 
painless, ankylosed wrist and greatly improved general 
health. 

The arresting feature of this case, apart from its 
occurrence in an adult, was the small cystic involvement 
of the bones of two joints and the good response to 
antibiotics. 

Two roentgenograms. 


Infections Involving the Intervertebral Disks: Di- 
agnosis and Management. Arthur L. Scherbel and W. 
James Gardner. J.A.M.A. 174: 370-374, Sept. 24, 
1960. (Cleveland Clinic Foundation, Cleveland, Ohio) 

The authors’ discussion of intervertebral disk in- 
fections is based upon a series of 10 patients, 8 
men and 2 women, ranging in age from thirty-four to 
sixty-seven years. In 5, infection developed within four 
days to two weeks following diagnostic or therapeutic 
procedures on the spine. Six patients had preceding 
infections of the urinary tract or pelvis, and clinical 
evidence indicated that in 5 of these, the infection 
spread by means of direct venous pathways to the 
spine. Back symptoms occurred from one week to six 
years after the primary infection. 

The outstanding symptom was sudden excruciating 
back pain, commonly with radiation down the legs, 
not relieved by opiates. Few local or systemic signs of 
infection appeared, making the diagnosis difficult. A 
mild hypochromic anemia was present in 7 patients, and 
all showed an elevated sedimentation rate. In 7 
patients organisms from the disk material were studied 
bacteriologically; in 3 instances Staphylococcus pyo- 
genes was seen. A variety of gram-negative organisms 
were found in the other 4 patients, all of whom had as- 
sociated infections of the genitourinary tract. 

Roentgen study early in the course of the disease may 
be normal, but later there is narrowing of the disk space, 
followed by irregular destruction of contiguous portions 
of the vertebral bodies, indicating the presence of 
some osteomyelitis. Varying degrees of sclerosis of the 
adjacent vertebrae and rapid proliferation of new bone 
along the margins of the involved vertebrae constitute 
the diagnostic features. When absorption of the disk is 


virtually complete, the vertebral bodies settle together 
and fuse, completely obliterating the joint space. It 
has been recommended (Leigh et al. Radiology 65: 
334, 1955) that adequate roentgenographic studies of 
the entire spine be carried out when an intervertebral 
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disk infection is found, since lesions may occur 
than one level of the spinal column. 

Four of the 10 patients in this series were treated con- 
servatively with antibiotics and immobilization with a 
convalescence period ranging from two to twelve 
months. Six patients had laminectomy with a convales. 
cent period of from four to six months. Seven Te- 
covered completely, 2 have chronic low-back pain, and | 
died of septicemia. 

Four roentgenograms. CAROLL LEE SHaw, M.D. 

St. Vincent’s Hospital, New York 


at more 


Pathogenesis of Temporomandibular Arthrosis: 
Radiologic and Clinical Considerations. A Pastremolj 
Ann. radiol. diag. 33: 85-104, 1960. (In Italian) (Ist. 
tuto di Radiologia dell’ Universita di Bologna, Italy) 

Between 1947 and 1957, 20,185 patients were 
examined in the Department of Oral Surgery of the 
University of Bologna. In 196 (0.97 per cent) of these 
degenerative changes (osteo-arthrosis ) were found in the 
temporomandibular joint(s). In 109 (57.6 per cent) of 
this number there was a history of trauma, in 23 of vio- 
lent nature. Females (137) outnumbered males by a 
ratio of 2.5:1. The median age of those afflicted was 
between twenty-one and thirty years, and 75 per cent 
(of the 196) had unilateral involvement, more often on 
the left. 

The author believes that microtrauma (small, re- 
peated injuries) is more frequently the cause of tem- 
poromandibular arthrosis than obvious injury (macro- 
trauma). It is often difficult to demonstrate the ebur- 
nation, osteophytes, and other degenerative features of 
the condition. If, however, one could show the relaxa- 
tion of the capsule—anterior (sub)luxation of the man- 
dibular condyle—this would be sufficient to establish 
the diagnosis, because such a relaxation will permit re- 
peated microtrauma with inevitable arthrosis. Body- 
section radiography of the joint is an excellent way of 
showing this (sub)luxation, 7.e., the temporomandibular 
arthrosis. 

Thirty-two roentgenograms; four drawings. 

E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


An Experimental Study of the Radiocarpal Joint by 
Arthrography. I. Kessler and Z. Silberman. Surg., 
Gynec. & Obst. 112: 33-40, January 1961. (Central 
Clinic, ‘‘Zamenhoff,’’ Tel-Aviv, Israel) 

Injuries of the wrist with negative roentgenograms, 
the so-called ‘“‘derangements,”’ ‘‘strains,”’ or “‘sprains” 
of the wrist, are followed by various complaints. Clini- 
cally, there is swelling around the joint, tenderness to 
palpation, limitation of movement, and pain upon at- 
tempted passive or active motion. When these findings 
persist for a prolonged period, they are interpreted as 
traumatic synovitis or arthritis. Similar findings are 
encountered after injuries associated with fractures in 
the neighborhood of the wrist, usually of the radius. 

The authors present a technic of wrist joint arthrog- 
raphy, employing 35 per cent diodone. The procedure 
was performed in 24 patients with various injuries of the 
wrist joint area. Arthrograms were also obtained of 60 
wrists in anatomic specimens, the examination being 
made five to forty-eight hours after death. The con- 
trast medium was injected either between the styloid 
process of the radius and the scaphoid bone in the middle 
of the anatomic snuffbox or between the distal border 
of the radius and the bones of the proximal carpal row. 
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The normal arthrogram corresponds with the ana- 
tomic details of the joint. The contrast solution fills the 
ioint, Which appears as a continuous even line. In all 
their cases, the authors observed in the neighborhood of 
the ulnar styloid, at the medial end of the contrast line, 
a pea-sized filling of a recess or bursa connected with the 
joint cavity. This typical picture was found in 47 of 
the 60 arthrograms of wrist specimens. In 9, the con- 
trast solution penetrated the intercarpal joint and ap- 
peared as small branches originating from the basal 
line and spreading between the lunatum and trique- 
trum. In +4 arthrograms, the solution penetrated 
through the articular disk into the distal radioulnar 
joint. 
‘In 11 of the 24 arthrograms in patients with wrist 
injuries, penetration of the contrast material through 
the articular disk into the distal radioulnar joint was 
observed; 7 of these patients had had fractures of the 
lower end of the radius; 4 had no bone lesions preceding 
the examination. In 9 cases no changes were detected 
in the arthrograms. Penetration of the contrast solu- 
tion into the intercarpal joint occurred in 4 cases. 

In the authors’ opinion, many pathologic states of 
pain, swelling of the wrist, and calcification could be 
related to a process in the area of the bursa mentioned 
above. 

It is usually assumed that the triangular fibrocartilage 
is normally complete and the radiocarpal and lower 
radioulnar joints are essentially distinct. Penetration 
of the contrast medium through the articular disk into 
the lower end of the radioulnar joint gives some indica- 
tion of the condition of the disk and contributes to an 
understanding of different complaints in uncertain 
cases. In the authors’ material, this was demonstrated 
in only 4 of the 60 anatomic specimens but in 11 of the 
24 injured wrists. Positive arthrographic findings, 
however, do not establish whether the tear in the tri- 
angular fibrocartilage is old or new. 

As stated above, penetration of contrast medium 
from the wrist joint into the intracarpal joint was found 
in 4 arthrograms from the 24 clinical cases and in 9 
from the 60 anatomic specimens. The significance of 
this finding is not known, but it is felt that trauma is not 
responsible. 

The authors give their impressions of the method of 
arthrography described as a means for further investi- 
gations of uncertain traumatic states. 

Fifteen roentgenograms; 6 photographs; 8 diagrams. 

WALTER L. Eaton, Jr., M.D. 
University of Pennsylvania 
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The Nonvisualizing Kidney: A Pathologic Study of 
83 Nephrectomy Specimens. Harlan J. Spjut and 
Charles H. Nicolai. J. Urol. 85: 115-118, February 
1961. (Barnes Hospital, St. Louis 10, Mo.) 

During the five-year period 1953-57 inclusive, 255 
nephrectomies were performed at the Barnes Hospital, 
St. Louis. Eighty-three of the kidneys were uro- 
graphically nonvisualizing. Twelve of the 83 patients 
underwent retrograde urography without preceding 
intravenous urography, but nonfunction was established 
by the intravenous injection of indigo carmine. Thir- 
teen of the patients were under fifteen years of age and 
are considered separately from the adults, who had an 
average age of fifty-two years, with a span of seventeen 
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to seventy-seven years. Except for a history of hyper- 
tension, of trauma to the urinary tract, or known uri- 
nary tract obstruction, the historical data, physical ex- 
amination, and clinical laboratory tests of the patient 
with a nonvisualizing kidney gave no information that 
would categorically distinguish him from one with a 
visualizing kidney. 

Sixty-two of the 83 nonvisualizing kidneys had evi- 
dence of urinary drainage obstruction as shown by 
pyelocaliectasis or the presence of a potentially obstruc- 
tion lesion, such as renal stone. Pyelonephritis was 
found in 50 of the 70 adults in the series and in 4 of the 
13 children. Only 7 malignant tumors were encountered 
in nonvisualizing kidneys, 6 in adults and 1 in a child. 
Other conditions diagnosed included dysplasia, renal 
artery aneurysm, infarction, arteriolonephrosclerosis, 
tuberculosis, trauma, and cysts. 

No entirely normal kidney was found among the 83 
specimens, but 20 per cent did have an abundant 
amount of normal appearing parenchyma. Presumably 
some of these kidneys might have been preserved, if the 
obstructive component could have been removed. The 
authors stress the need for preoperative evaluation of 
the entire urinary tract to exclude a correctable ob- 
struction before proceeding with nephrectomy. 

Two tables. ROBERT BEAROR, M.D. 

University of Pennsylvania 


Non-Pathological Filling Defects of the Renal Pelvis 
and Calyces. D. Tille. German M. Monthly 6: 12-13, 
January 1961. (II. Medizinische Klinik des Stadtischen 
Krankenhauses, Berlin-Buch, Germany ) 

Filling defects frequently observed in radiological 
examinations of the renal pelvis and calyces may be 
difficult of interpretation even in experienced hands. 
These defects may result from compression by non- 
aberrant renal arterial branches. The right upper group 
of calyces appears to be most often involved. 

The arterial compression effect appears to have no 
clinical significance except on rare occasions, as in a 
seventeen-year-old boy who suffered from recurrent 
right-sided pyelonephritis which responded slowly to 
conservative treatment. To what extent episodes of 
stagnation in the upper calyceal system caused by arte- 
rial compression may have been responsible for past in- 
fections and might predispose to future infections re- 
mains to be assessed. 

In another case, aortography revealed normal 
branching and an unremarkable course of the renal 
arteries, thus excluding the presence of a suspected 
tumor of the renal pelvis. This finding was later con- 
firmed at autopsy. 

The author no longer regards the type of filling defect 
described here as an indication for aortography. The 
possible existence of an arterial compression effect de- 
serves consideration in atypical cases, in which com- 
bined intravenous pyelography anc renal arteriography 
may be particularly useful in differential diagnosis. 

Eight roentgenograms. 

Panel on Ureteral Reflux in Children. J. Urol. 85: 
119-144, February 1961. 

A panel discussion of ureteral reflux in children is 
presented. Dr. Harry M. Spence served as Chairman; 
other panelists were Drs. Charles M. Stewart, Victor F. 
Marshall, Wyland F. Leadbetter, and John A. Hutch. 
Three broad areas of the problem of ureteral reflux were 
considered—the mechanism and meaning of reflux, 
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methods for its demonstration, and therapeutic man- 
agement and results. 

Forty-five roentgenograms; 
drawings. 


1 photomicrograph; 9 


Nephrotoxicity of Iodinated Contrast Media: Quan- 
titative Effects of High Concentration Upon Glomerular 
and Tubular Functions. James M. Stokes and Harvey 
R. Bernard. Ann. Surg. 153: 299-309, February 1961. 
(Washington University School of Medicine, St. Louis 
10, Mo.) 

Changes in glomerular filtration rate, renal plasma 
flow, tubular secretory function, sodium excretion, and 
urinary osmolality were studied for as long as fifty-two 
weeks after the unilateral renal intra-arterial injection 
of three different iodinated contrast agents, sodium 
acetrizoate (Urokon), diatrizoate (Hypaque), and dipro- 
trizoate (Miokon). Seventy-seven experiments were 
conducted in 29 adult mongrel bitches, weighing 10 to 
25 kg. The contrast material was given in dose rates 
of 0.5 to 2.0 ml./kg. body weight. 

Urokon: Unilateral renal arterial injection of Urokon 
consistently and profoundly depressed glomerular 
filtration rate, renal plasma flow, and maximum tubular 
secretion rate in the perfused kidney; the glomerular 
filtration rate fell to one-third or less of the rate in the 
contralateral uninjected kidney in every animal. In 2 
instances, the kidney into which Urokon was injected 
excreted no urine (complete renal failure). In 5 others, 
function of the injected kidneys was almost obliterated. 
All kidneys infused with 50 per cent Urokon showed 
histologic abnormalities ranging from complete loss of 
tubular architecture to patchy areas of swelling of the 
tubular cells. 

Miokon: Significant reductions in filtration rate and 
renal plasma flow of 20 per cent or more followed in- 
jection of Miokon in 9 of 14 animals. Seven of the 9 
suffered persistent renal damage. Biopsies of 4 kidneys 
injected with Miokon exhibited less evidence of tubular 
destruction than those injected with Urokon; in 4 no 
abnormalities were found. Functional impairment ex- 
isted in several kidneys although the cause was not ap- 
parent histologically. 

Hypaque: Six of 7 kidneys injected with Hypaque 
maintained a filtration rate that was equal to or greater 
than that of the opposite normal kidneys, and renal 
plasma flows were not altered significantly. None of 
the Hypaque-injected kidneys showed significant cellu- 
lar alterations in the tubules or glomerular tufts. 

The abnormalities of renal function produced by 
Urokon and Miokon are similar to those observed with 
acute tubular necrosis in human beings during the first 
part of the recovery phase. Neither a specific hemic 
abnormality of pH or osmolality attributable to the in- 
troduction of Miokon or Urokon into the renal arteries 
can account for nephrotoxic effects. The nephrotoxic 
effect is not selective but affects all parameters of func- 
tion in the nephron. Partial recovery of kidney func- 
tion occurred in some animals after injury with Miokon 
and Urokon but was never complete in the severely 
damaged kidney. 

Hypaque did not depress renal function significantly 
even when the volume of contrast material was much 
greater than commonly employed in renal aortography 
in man. 

Eight figures; 6 tables. 

Capt. Howarp R. Goutp, MC 
Loring AFB, Maine 
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Case Report of High Fixation of Bladder and Sigmoig 
Colon. Donn E. Leuzinger, Robert D. Bahr, ¢ 
Dudley Miller, and George A. Shipman. J. Ugo}, 85: 
163-165, February 1961. (U.S. Public Health Service 
Hospital, Staten Island, N. Y.) 

Engels recently reported 5 cases in which high fixa. 
tion of the bladder and sigmoid colon produced roent- 
gen changes simulating pelvic tumor (Radiology 7. 
419, 1959). The authors report an additional Case 
The findings in the 6 cases were quite similar. Cysto. 
grams and urethrograms revealed marked elevation of 
the bladder with elongation of the prostatic urethra 
Barium-enema studies showed the sigmoid colon to be 
straightened and elevated out of the pelvis. In 5 of the 
6 cases, including the authors’, laparotomy was required 
to rule out a pelvic neoplasm. In each instance aq large 
amount of fatty tissue was found around the bladder 
and in the lesser pelvis. The presence of a palpable 
pelvic mass associated with the roentgen finding of an 
elevated, elongated urinary bladder, an elongated pros- 
tatic urethra, and elevation and straightening of the 
sigmoid colon appears to be diagnostic of this condition 
Awareness of the entity should be of aid in the differen 
tial diagnosis of pelvic neoplasms. 

Five roentgenograms; 1 photomicrograph. 

WALTER L. Eaton, Jr., M.D 
University of Pennsylvania 


TECHNIC 


Apparatus for Controlled Infusion of Saline in Angi- 
ography and Contrast Medium in Lymphography. B 
Clementz and T. Olin. Acta radiol. 55: 109-112, 
February 1961. (University of Lund, Sweden) 

An apparatus for controlled infusion of saline to pre- 
vent coagulation in the needle or catheter during angi- 
ography is described. It has three main parts: a syringe 
holder, a carrier with thrust rods, and a motor with 
gear box. The holder can accommodate three syringes 
of 1 to 100 ml. capacity. 

The lowest possible injection rate involving no risk 
of coagulation varies with the blood pressure, the elas- 
ticity of the tubing, and the damping effect of the 
needle or catheter. In a narrow and long catheter, the 
pulse pressure is damped fairly effectively so that the 
infusion rate can be kept low, while with a relatively 
short and wide puncture needle the infusion rate must 
be kept higher. It has been found wise not to use an 
injection rate less than that corresponding to the third 
gear; at this rate a 50 ml. syringe of saline will last for 
fifteen minutes. 

The apparatus has also been used for the injection of 
contrast medium in lymphography. The low and con- 
stant rate of injection maintained gives better filling of 
the deeper lymph vessels than the uneven, often forced, 
manual injection, and with less likelihood of injury. 

One photograph. GartTH R. Drewry, M.D. 

Tampa, Fla. 


Use of Duografin in Diagnosing Intra-abdominal 


Masses. A Preliminary Report. Herbert L. Wartes 
and Fred L. Nelson. Missouri Med. 58: 21-23, 
January 1961. (902 Edmond St., St. Joseph, Mo.) - 

Duografin, a preparation permitting rapid prelim- 
nary identification of lesions and masses involving the 
renal and biliary systems, may by means of delayed 
films also be used in the study of the colon, as 90 per 
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FILTRATION IN ROENTGEN D1AGNosIS: RADIOGRAPHIC AND DOSIMETRIC StupigEs (A gati and Ponzano) 





_ ___— 
== 





Wrist Elbow Knee Ps 


AP 
Lumbar 
Spine 


Lat. 
Lumbar 
Spine 


Gall- 
bladder 


Lat. 
Skull 


G. i. 
Tract 





Ay. thick- 
ess 
a 4 7 12 
Kyp 40 45 50 
Ma 15 30 30 
Tube- 
film 
distance 
(cm.) 
Tube- 
skin 
distance 
(cm.) 
Optimal 
filtra- 
tion 
(mm.) 2.0AI 3.0 Al 0.1 Cu 0.2 
Incident 0.2 Al 0.2 
dose 
Not 
filtered 9 20 
Filtered 3 6 8 2 
Resid- 
ual 
dose 
(%) 
Skin dose 
Not 
fil- 
tered 11 
Filtered 4 
Resid- 
ual 
dose 
(%) 36 28 
Depth Dose (at 10 cm. ) 
Not 
fil- 
tered 
Fil- 
tered < ads Shes 0.5 
Resid- 
ual 
dose 
(%) ‘a ee : 25 
Exit Dose 
Not 
fil- 
tered 
Fil- 
tered 
Resid- 
ual 
dose 
(%) 


23 
55 
20 


100 100 100 150 


96 93 88 


127 


33 30 


bo 
so 


bo bo 
c= 


29 20 


bo 


40 45 41 40 


15 
60 
80 


19 27 


100 


100 100 100 100 


80 75 68 


76 


Fa 
ae 
OQ 
ss 


.3 Cu 0.3 
0.2 Al 0.2 


° 
bobo 
>O 
bo 
= 


280 
59 35 


470 
96 


1,030 


410 
7 169 


78 
19 20 


17 


502 


113 


891 


433 
if 178 


78 


1,297 
285 


2,880 
518 


18 20 


48 95 580 


16 33 197 


34 


119 
52 


39 42 42 43 43 





cent of the medium is excreted into the gastrointestinal 
tact and eliminated in the feces. 

In a preliminary study of 30 patients adequate 
amounts of the medium were present in the colon in all 
but one, who had a stone in the common bile duct. An 
illustrative case is reported, that of a 36-year-old man 
with right renal carcinoma, in whom oblique views ob- 
tained more than four hours after administration of 
Duografin showed the kidney to be displacing the colon 
anteriorly and somewhat laterally. 

Duografin is recommended for rapid preliminary 
studies, not as a replacement of retrograde pyelography 
or barium-enema colon studies. Intravenous studies of 


the hepatic and common ducts and the gallbladder re- 
sult in findings superior to those obtained by the routine 
oral preparations. 

Six roentgenograms. 


Filtration in Roentgen Diagnosis: Radiographic and 
Dosimetric Studies. G. AgatiandC. Ponzano. Radiol. 
med. (Milan) 46: 1206-1221, December 1960. (In 
Italian) (Istituto di Radiologia dell’Universita di 
Torino, Italy) 

A very detailed research project, involving numerous 
dose measurements with and without filtration, was 
performed to determine the optimal filter thickness 
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needed to preserve film quality while giving the patient 
the best possible protection. As expected, no single 
filter combination is the best for all sorts of examina- 
tions. Details are given in the table reproduced on the 
preceding page. 
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For further information, the reader is referred to the 
original of this excellent paper. : 
Thirty-six roentgenograms; 2 graphs; 4 tables, 

E. R. N. Grice, MD, 
Cook County Hospital, Chicago 


RADIOTHERAPY 


Clinical Observations of Carcinoma of the Breast 
Treated Exclusively with Radiation Therapy. Josef 
Hof. Strahlentherapie 114: 253-256, February 1961. 
(In German) (R6ntgenabteilung der Chirurgische Uni- 
versitatsklinik Miinchen, Germany) 

The author reports on 16 cases of advanced cancer of 
the breast which were treated with conventional deep 
roentgen radiation—a total air dose oves the tumor of 
from 4,000 to 5,000 r, followed by 3,500 to 3,800 r air 
dose over the axilla and supraclavicular region. The 
age of the patients ranged from twenty-seven to 
seventy-eight years. The earliest recurrence was ob- 
served after ten months. Patients survived from two to 
twelve years. 

These results are believed to indicate strongly the 
valuable effect of roentgen rays in carcinoma of the 
breast as a palliative procedure. In some cases even a 
cure can be obtained by radiation therapy alone. 

One table, giving details of the 16 cases. 

EUGENE F. LUTTERBECK, M.D. 
Chicago, II. 


Radiotherapy of Bladder Carcinoma. Edward A. 
Langdon and Justin J. Stein. J. Urol. 85: 159-162, 
February 1961. (University of California at Los Ange- 
les Medical Center, Los Angeles 24, Calif.) 

Most patients with cancer of the bladder have had 
many different types of surgical and fulguration proce- 
dures and much time has elapsed before they are re- 
ferred to the radiotherapist. Conventional x-ray ther- 
apy has not proved very effective in this condition and 
the side effects have been most distressing. With the 
advent of supervoltage and megavoltage therapy, how- 
ever, interest in the use of radiotherapy in bladder can- 
cer has been renewed. 

The authors present their experience in the treatment 
of 99 cases of bladder carcinoma, 59 of which were of 
high grade malignancy and staged Bo, C, or D (Mar- 
shall’s classification). Cobalt-60 therapy with an aver- 
age tumor dose above 5,000 r was given to 78 of the 99 
patients in whom an attempt at ‘‘cure’’ was made. 
Approximately 3,000 r was administered to those in 
whom palliation only was indicated. 

Of 17 patients with bladder cancer treated in 1956, 7 
survived one year post-irradiation, 5 for two years, and 
5 for three years (3 with disease). Twenty-nine patients 
were treated in 1957, 24 of whom received a tumor dose 
in excess of 5,000 r. Twelve of the 24 patients were 
alive at the time of the report, 5 still with disease. In 
1958, 23 patients were treated, in excess of 5,000 r be- 
ing delivered to 19. Six patients survived one year, 3 
with disease. Of 30 patients treated in 1959, 21 have 
survived, 7 with disease. Minor complications con- 
sisted mostly of cystitis which was controlled by anti- 
biotics and sedatives. Proctitis occurred but was not 
of major importance. It is possible that as these cases 


are followed longer, more severe complications will be 
seen. 
It is felt that the high grade infiltrating carcinomas 


will be greatly benefited and a moderate number can 
be cured by supervoltage therapy, especially if patients 
are referred earlier before numerous other procedures 
have been performed. Close co-operation between the 
urologist and radiotherapist in the treatment of these 
patients is urged. 

Four tables. EuGENE F. FOo_ey, Jr., M.D 

University of Pennsylvania 


An Appraisal of Renal Function and Infection ip 
Advanced Bladder Cancer Treated with Ileal Bladder 
Construction and Irradiation. Jack Levin, Stanley 
Sneider, and J. Robert Andrews. Surg, Gynee. & 
Obst. 112: 53-60, January 1961. (J. R. A., National 
Cancer Institute, Bethesda, Md.) 

The investigation reported here is based on 17 
patients with bladder cancer invading the perivesical 
tissue, adjacent pelvic organs, or lymph nodes. 

The first 8 patients in this group were treated by 
6,400 to 7,200 r of 2-Mev roentgen rays delivered in six 
to eight weeks. Two of the 8 had one nonfunctioning 
kidney and urinary tract infection before radiotherapy 
was begun; five and seven weeks after treatment, acute 
renal failure developed and the patients died. Post- 
mortem examination revealed acute and chronic pyelo- 
nephritis and ureteric obstruction due to edema in the 
trigone region; there was no gross or microscopic evi- 
dence of tumor in the pelvis. In 2 other patients pro- 
gressive renal failure due to ureteric obstruction de- 
veloped one month and eight months after irradiation 
An ileal bladder was constructed in these cases; follow- 
ing this procedure, there was a marked improvement in 
the intravenous pyelogram and a sharp fall in the blood 
urea nitrogen. One patient was symptom-free and 
without evidence of tumor thirty-four months after 
therapy. The other died twenty-one months after 
treatment with widespread metastases. Of the remain- 
ing 4 patients, 1 is symptom-free twenty-eight months 
after treatment; 3 died with metastatic tumor at four. 
four, and ten months after treatment. 

In 9 patients, the urinary stream was diverted into an 
iieal bladder before roentgen therapy was begun. 
Hematuria was a prominent symptom in all 9 cases. 
In addition to correcting the ureteric obstruction, di- 
version of the urinary stream promptly relieved the 
distressing symptoms of dysuria and frequency, and to 
a lesser extent the hematuria. High-dose roentgen 
therapy—7,000 r in seven weeks—to the whole of the 
bladder was well tolerated. This was in sharp contrast 
to the experience in the 8 patients whose urinary stream 

had not been diverted. Six of the 9 patients received 
the planned course of treatment—5,000 to 7,500 r. 
Three patients received only 3,250 to 5,000 r in seven- 
teen to sixty-eight days because of development of dis- 
tant metastases in 2 cases and death from cerebral 
hemorrhage in the third during x-ray therapy. In all 
cases, treatment was administered with a 2-Mev ap- 
paratus with a 12 mm. h.v.1. of copper at a skin-target 
distance of 100 to 120 cm. The first 5,000 r was de- 
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vered in five weeks to the entire pelvic contents by 
eas of a pair of parallel opposed 15 X 15-cm. fields. 
This was followed by 2,000 to 2,500 r in two to two and a 
talf weeks, to the residual mass in the bladder, given by 
jither a pair of anterior angled wedge fields or by 270° 
we rotation using an 8 X 8-cm. or 10 X 10-cm. field. 
yematuria was controlled in all instances by the irra- 
jiation, and there were no symptoms of cystitis during 
rafter treatment. Seven of the 9 patients are dead 
jom widespread metastases; 1 patient had a fatal 
wrebral hemorrhage during treatment. The other 
satient was alive and well twenty-five months after 
inital treatment, without evidence of tumor. 

Ileal bladder diversion along with appropriate anti- 
siotie therapy did not change the bacterial count or 
gectrum in the urine. Six patients with urinary 
stream diversion came to autopsy, and all had chronic 
pyelonephritis. 

Estimation of renal function by blood urea nitrogen, 
rum creatinine, and intravenous pyelographic exam- 
ination indicated a prompt and rather striking return 
toward normal after ileal bladder construction, when 
anabnormality was present beforehand. More sensitive 
indicators of renal function, such as the endogenous 
creatinine clearance and fractional phenolsulfonphtha- 
lin excretion studies, however, showed markedly de- 
pressed renal function postoperatively. 
- Five illustrations. M. A. FRIEDLANDER, M.D. 
University of Pennsylvania 


Influence of Treatment on Lymphogranulomatosis. 
P. Obrecht and I. Caspers. Schweiz. med. Wehnschr. 
90: 1202-1205, Oct. 22, 1960. (In German) (Medi- 
tinische Universitatsklinik Freiburg i. Br., Germany) 

Since 1938, 450 patients suffering from Hodgkin’s 
disease had been seen in the medical department of the 
University Hospitals, Freiburg. Five years after the 
diagnosis was made 117 of this number were still alive 

26 per cent). When first seen, these were classified 
according to the four-stage system of Hohl, Sarasin and 
Bessler (Oncologia 4: 1, 1951). It was found that 
patients belonging to Group 4, with advanced disease, 
had a longer survival time than those belonging to 
Group 1 with localized disease. The patients in Group 
4also lived longer from the institution of treatment than 
those in Group 1. 

For evaluation of therapy, the patients were divided 
into three groups: (1) those who received mainly x-ray 
therapy, (2) those who were submitted to combined 
irradiation and chemotherapy, and (3) those who re- 
ceived chiefly chemotherapy. It was found that the 
patients who were treated predominantly by x-rays had 
a total remission time of 136 months, compared with 123 
months for the group with combination therapy and 86 
months for the group with predominant chemotherapy. 
The spontaneous remission time in untreated patients 
was 91 months. Single remission periods of over five 
years were obtained in 41 patients. These long periods 
of freedom from symptoms most often occurred after 
the first treatment, while later courses resulted in 
shorter remissions. Five-year remissions may occur in 
any stage of the disease but are more frequently seen in 
Stage I. X-ray therapy was followed by longer remis- 
sions than chemotherapy. 

Fight figures; 2 tables. 

FRANZJOSEF HALLERMANN, M.D. 
The Mayo Clinic 
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Rhabdomyosarcoma in Children. Donald Pinkel 
and John Pickren. J.A.M.A. 175: 293-298, Jan. 28, 
1961. (666 Elm St., Buffalo 3, N. Y.) 

Sixteen children with rhabdomyosarcoma have been 
treated at the Roswell Park Memorial Institute ( Buf- 
falo, N. Y.) in the past three and a half years, 14 of 
them between January 1959 and March 1960. The in- 
cidence of this tumor was third among childhood can- 
cers seen at the Clinic, leukemia and neuroblastoma tak- 
ing first and second places, respectively. Fifteen of the 
16 children were under six years of age or over thirteen. 

In 9 of the 16 children, the initial medical diagnosis 
was incorrect. Other forms of cancer were suspected 
in 3 cases; in 6, benign conditions were diagnosed, as 
follows: lipoma, hematoma, inguinal hernia, cellulitis, 
purulent abscess, and otitis media. The most common 
site of tumor origin was in the head and neck region (7 
cases), but some arose in the extremities (4 cases), 
urogenital system (3 cases), and trunk (2 cases). The 
tumors grew rapidly, infiltrating locally and metastasiz- 
ing to lung, bone, lymph nodes, and other organs. 

Radical surgery is considered the treatment of choice, 
but often this is impossible because of the site and ex- 
tent of the tumor. Chemotherapy with an experimental 
drug known clinically as actinomycin D or, possibly, 
with cyclophosphamide is recommended for the local- 
ized, but inoperable lesion in the hope of rendering it 
operable. X-ray therapy was given in 12 cases. Of 5 
children receiving only irradiation, 3 had temporary 
tumor regressions. Of 5 receiving irradiation and 
actinomycin D, 3 had regressions. The other 2 patients 
were treated prophylactically after surgery. Three of 
the 16 children were alive and free of apparent disease 
at the time of the report, thirty-five months, twenty- 
one months, and eleven months from onset. 

Three photographs; 5 photomicrographs; 1 table. 

WENDELL M. Burns, M.D. 
Covina, Calif. 


Malignant Degeneration of Benign Cystic Teratoma. 


Alfred Kratochwil, Hans Lehrner, and Edmund 
Schiiller. Strahlentherapie 114: 257-264, February 
1961. (In German) (II. Universitats-Frauenklinik 


Wien, Austria) 

Up to 1957, 222 malignant cystic teratomas were re- 
ported in the literature (see Peterson, W. F.: Obst. & 
Gynec. Survey 12: 793, 1957). The authors add 4, 
of which 3 were squamous-cell tumors and 1 a malignant 
thyroid adenoma. Two patients died eight to nine 
months after surgery and a course of palliative radiation 
therapy. The other 2 were still alive six and eight 
months, respectively, after combined treatment. 

The incidence of malignant degeneration of a benign 
cystic teratoma varies from 0.7 to 1.7 per cent. The 
diagnosis can be made only after surgery and a thorough 
histologic examination. Interstitial radiation therapy 
in the form of intrauterine radium implants or intra- 
peritoneal radiogold and external irradiation are of 
only palliative value. 

One must conclude that, in spite of the relatively low 
incidence of malignant degeneration, all ovarian tera- 
tomas should be removed surgically. If adhesions are 
present or the tumors rupture during the operative 
procedure, the prognosis is poor. 

Five photomicrographs. 

EUGENE F. LUTTERBECK, M.D. 
Chicago, Il. 
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Postoperative Parotitis and Its Treatment. Paul 
Hess. Strahlentherapie 114: 248-252, February 1961. 
(In German) (Krankenhaus Bethesda, Duisburg, Ger- 
many ) 

The cause of postoperative parotitis is not known. 
It is generally believed to be due to “‘stress”’ and is re- 
garded as a condition of ‘“‘nervous toxic shock.”’ Its 
development does not necessarily indicate a poor 
prognosis. 

The author has observed 52 cases, which occurred 
from the third to the seventh day after surgery. Irra- 
diation is the treatment of choice. Conventional deep 
therapy is recommended, with an air dose over the 
parotid gland of 50 r, to be repeated every two or three 
days. The maximum dose is 200 r. Forty cases could 
be evaluated for this study and all were cured. In only 
12 per cent of the series did abscesses deve'op, as con- 
pared with an incidence of up to 37 per cent reported 
from other institutions. 

The author believes that it is of vital importance to 
treat cases of postoperative pariotitis early and with 
low dosages in order to avoid other possible co:nplica- 
tions. 

Four tables. EUGENE F. LUTTERBECK, M.D. 

Chicago, III. 
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Megaroentgen Dosimetry Employing Photographic 
Film without Processing. William L. McLaughlin 
Radiation Res. 13: 594-609. October 1960. (National 
Bureau of Standards, Washington, D. C.) 

The new photographic method of high-level dosi 


sae : Metry 
of x- and y-radiation involves two steps: (1) Large 
radiation exposures are given, resulting in the formation 


of print-out image in the silver halide emulsion layers 
of ordinary commercial x-ray films, without requiring 
photographic processing for the evaluation. (2) The 
unknown exposure is measured by means of a special 
densitometric procedure, the exposure being related to 
the net density of the print-out darkening on a char. 
acteristic curve obtained with known exposures. The 
density readings are made with a narrow band of rej 
light, obtained by placing a suitable band-pass filter 
between the densitometer light source and the film, 

Gamma-radiation exposures from 2 X 104 to 108 rean 
be read with a precision limit of +5 per cent, under ap- 
propriate conditions of densitometry. The response js 
rate-independent, and the print-out image is stable 
The chief limitations in the method are a considerable 
dependence of response on radiation energy below 0.3 
Mev and the requirement of controlling the temperature 
during exposure to within +10° C. 

Six figures; 3 tables. AUTHOR’s SUMMARY 


RADIOISOTOPES 


Radioactive Iodine in the Treatment of Hyperthy- 
roidism. Experience at the Toronto General Hospital 
1950-58. Robert Volpe, Douglas L. Schatz, Aileen 
Scott, Joseph A. Peller, Joan M. Vale, Calvin Ezrin, 
and MacAllister W. Johnston. Canad. M. A. J. 83: 
1407-1413, Dec. 31, 1960; 84: 37-42, Jan. 7, 1961; 
84: 84-87, Jan. 14, 1961. (University of Toronto, 
Toronto, Ont., Canada) 

It has become the practice at the Toronto General 
Hospital to treat all nonpregnant hyperthyroid patients 
over the age of twenty-five with I'3!._ Experiences with 
542 patients so treated between 1950 and 1958 are re- 
viewed in this article. The group included 403 with 
diffuse hyperplastic goiter and 139 with toxic nodular 
goiter. 

The method for assessing the initial dose is described. 
In general, patients with toxic nodular goiters received 
larger doses than those in the diffuse hyperplastic 
group. Only 1 dose was required for cure in 79 per cent 
of the toxic nodular cases and 72 per cent of those with 
diffuse hyperplastic goiter. No instance of complete 
resistance to I'*! therapy was encountered. 

Permanent hypothyroidism was produced in 16.3 per 
cent of the treated patients, but in 6.5 per cent it was 
mild. The incidence of clinical hypothyroidism (total 
9.8 per cent) was much lower in the toxic nodular 
group (3.7 per cent) than in the diffuse hyperplastic 
patients (11.8 per cent). There was a continuing inci- 
dence of late hypothyroidism, occurring years after 
therapy; some patients underwent a transient period of 
hypothyroidism shortly after treatment, then recovered 
for some years. 

Factors possibly related to the response to treatment 
and to the development of hypothyroidism are ana- 
lyzed. Recurrent hyperthyroidism after thyroidectomy 
was associated with a significant increase in the inci- 
dence of post-I'*! hypothyroidism, while pretreatment 


with antithyroid drugs seemed to reduce radiosensitivity 
in the ‘‘diffuse’’ group. 

No late recurrence of hyperthyroidism was noted. 

Twenty-one patients died within two years of ther- 
apy. In most, there was no obvious relation to therapy 
and in none was there a clear-cut cause-and-effect rela- 
tionship. Nevertheless, elderly or very ill patients 
should be treated only after they have been made euthy- 
roid by antithyroid drugs. 

Fertility has not been affected by I'*! therapy, but 
the use of this isotope in pregnancy is contraindicated 
because of the possible ill effects on the fetus. The 
possibility of genetic effects appears to be negligible, as 
judged by the gonadal radiation doses received in I" 
therapy. Leukemia has been reported in 14 instances 
but the statistical import is not clear, since the total 
number of cases of leukemia and of persons treated with 
I'3! is unknown. 

After consideration of the hypothetical dangers, it is 
concluded that radioactive iodine provides a safe, ef- 
fective form of therapy for adult nonpregnant, hyper- 
thyroid patients, preferable to surgical thyroidectomy. 

Eleven figures; 6 tables. 


Treatment of Polycythemia Vera. H. W. Pabst, Ch. 
Strohm, and Th. Kellermann. Schweiz. med. Wehnschr. 
90: 1206-1208, Oct. 22, 1960. (In German) (Institut 
und Poliklinik fiir physikalische Therapie und Ront- 
genologie der Universitat Miinchen, Germany) 

The authors report on 37 patients with polycythemia 
vera who were treated with P*%? and followed over a 
long period. Single doses ranged between 5 and 10 me, 
the baseline for dose determination being 0.1 me per 
kilogram of body weight; the blood picture was also 
taken into consideration in the individual case. The 
average single dose was 7.6 mc, which resulted in an 
average remission of 52.6 weeks. Remission was de- 
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jned as a decrease of the erythrocytes below 6 million. 

In general, resistance to the treatment in patients 
sho required several administrations of the isotope was 
got seen; 20 patients received two treatments. On the 
other hand, a third treatment with a dose 40 per cent 
higher than had been previously given achieved about 
the same remission interval. No instance of radiation 
jekness was seen. Subjective complaints subsided 
after three weeks, long before the blood count went 
down. There were no signs of renal damage or impair- 
ment of renal function. The blood pressure after treat- 
ment was lower than before, a finding contrary to re- 
ports of other authors. 

The danger of the treatment lies in the two extremes 
of the coagulation phenomenon. The reaction to ther- 
apy consists of three phases: (1) the excitation phase; 
9) the remission phase; (3) the terminal restitution 
phase. During the first phase the platelets may increase 
by as much as 100 per cent around the fifth day after 
administration of the isotope. The authors lost a pa- 
tient because of coronary thrombosis five days after 
treatment. At the peak of the second stage the danger 
of a thrombopenia is a problem. One fatal case of 
hemorrhagic diathesis developed (46,000 platelets). 
No case of leukemia was found among 12 patients who 
died from the disease and had previously been treated 
with P*?, On the contrary, the tendency to myelosis 
existing in some of the patients was depressed after 
treatment. The authors believe that the occurrence of 
leukemia in the course and the terminal phase of a 
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polycythemia vera, which is frequently reported in the 
literature, is merely a manifestation of a myelosclerosis 
in the peripheral blood. 

This form of radiation treatment is preferred to total- 
body irradiation for polycythemia vera, since the radia- 
tion exposure to the patient is only half as great. The 
authors do not think that chemotherapy is of value in 
this disorder. 

Two tables; 4 photomicrographs. 

FRANZJOSEF HALLERMANN, M.D. 
The Mayo Clinic 


Autoradiographic Localization of Bromide (Br®* and 
Br®™) in the Gastric Mucosa. Sven Ullberg and Rune 
Séremark. Gastroenterology 40: 109-112, January 
1961. (R. S., Royal School of Dentistry, Box 3207, 
Stockholm, Sweden) 

The accumulation of bromide ions in the stomach was 
studied autoradiographically in mice and rats by means 
of Br®? and Br®™ (half-life 4.38 hours). The internal 
conversion of the two y-rays of Br®™ results in the emis- 
sion of shell electrons, which were found excellent for 
autoradiography. 

Bromide ions were found to be transported into the 
gastric juice through the gastric mucosa after intra- 
venous injection of a trace dose of ammonium bromide. 
The highest concentration of bromide within the gas- 
tric mucosa was found in the surface epithelium of the 
fundic part. 

Three autoradiographs; 2 photomicrographs. 
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Aetiology of Childhood Malignancies: Congenitally 
Determined Leukaemias. Alice Stewart. Brit. M. J. 
1:452-460, Feb. 18, 1961. (Oxford University, Oxford, 
England ) 

The author offers the following working hypothesis 
for the study of childhood cancers: (1) Malignant dis- 
eases are initiated by x-rays and other mutagens before 
conception (prezygotic), during pregnancy (prenatal), 
of after birth (postnatal). (2) In childhood the chief 
promoter of malignant diseases is the cell stress of em- 
bryogenesis, and consequently most childhood cancers 
and leukemias are prezygotic. (3) At all ages the 
leukocyte stress provoked by infections is a promoter of 
leukemia. By increasing susceptibility to infections 
mongolism acts as an indirect promoter of leukemia. 
Because mongolism is an inherited condition, it has 
more opportunity to affect prezygotic than postzygotic 
leukemias. (4) Prezygotic cancers and leukemias are 
biased in favor of primitive cell types and may have a 
familial incidence. Postzygotic cancers and leukemias 
are biased in favor of mature cell types and have no 
familial incidence. (5) Persons in whom prezygotic 
leukemia develops have no normal leukocytes and 
therefore have an exceptionally low resistance to in- 
fections. (6) In childhood the maximum incidence of 
prezygotic leukemia is earlier than the maximum inci- 
dence of prenatal leukemia. (7) The recent increase in 
childhood leukemia is a consequence of the falling death 
tate for pneumonia and related diseases and is due to 
prezygotic leukemia. 

This working hypothesis was applied to a study of the 
tecords of 1,638 children who recently died from either 
leukemia (780) or cancer (858) and those of 1,638 live 
children. The author concludes that prezygotic leuke- 





mia is responsible for the early peak of leukemia mor- 
tality and produces non-granular malignant cells. 
Children with this type of leukemia, particularly boys, 
are especially prone to pneumonia and other pyogenic 
infections in infancy; they are often mongols, and oc- 
casionally a brother or sister has exactly the same type 
of leukemia. It is suggested that these prezygotic 
leukemias are due to the inheritance of a gene which pro- 
duces premalignant changes in ancestral cells of the 
reticuloendothelial system. During embryogenesis 
these abnormal cells are liable to undergo further 
changes which finally lead to the production of ma- 
lignant cells. If the congenitally defective stem cells 
survive embryogenesis unchanged, they may become 
malignant at a later date, when exposed to conditions 
of leukocyte stress (for example, bacterial infections) or 
remain indefinitely in a premalignant state. 

Prenatal leukemia may be due to irradiation in utero. 
The malignant cells may be myeloblasts, lymphoblasts, 
or stem cells; resistance to infection is not much lower 
then normal and death before the age of five is unusual. 
These leukemias have not so far been found in associa- 
tion with mongolism or with a second case in a near 
relative. It is suggested that they are due to changes in 
somatic cells which have premalignant and eventually 
malignant consequences. According to this theory, the 
relatively high incidence of malignant disease in early 
childhood is due to the fact that in this age group there 
are, in addition to disease arising in utero, cases due to 
the inheritance of a cell-specific anomaly which has 
premalignant propensities. Embryogenesis acts as a 
promoting factor, and all cells of the specified type are 
abnormal, with consequent low resistance to pyogenic 
infections in cases of prezygotic leukemia. 
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Before the discovery of sulfonamides and antibiotics 
the commonest cause of death among children with a 
congenitally defective reticuloendothelial system was 
probably pneumonia; today the child may survive in- 
fections only to die later of leukemia. It is suggested 
that the new remedies are responsible for a spectacular 
increase in the early peak of leukemia mortality, an 
increase in the risk of death from leukemia among mon- 
gols, and an increase in the number of sibships with 
more than one case of leukemia or lymphosarcoma. 

The findings suggest that malignant disease may be 
caused in the following ways: In every case the initial 
or predisposing event is a gene mutation which may be 
due to any mutagen, including x-rays. If the original 
mutation occurs in a germ cell it produces no effects un- 
less and until the affected cell is successfully fertilized. 
Should this happen, the premalignant effects will be 
relatively conspicuous and may be transmitted to future 
generations as a cell-specific congenital defect. When 
the cancer supervenes, the relevant tumors will consist 
mainly of embrvological or stem cells and might be 
called prezygotic or inherited. If the original mutation 
occurs in a somatic cell, it will produce no effects unless 
and until the affected cell divides again. When this 
happens, the premalignant effects may be inconspicuous 
or absent. When the cancer cells appear, they will as- 
sume a relatively mature form, which may differ from 
case to case. In these postsygotic or acquired cancers 
there is no danger of a precancerous state being trans- 
mitted to future generations. In all cases of prezygotic 
cancer and in some of postzygotic cancer, secondary or 
precipitating events may be needed to convert precan- 
cer cells into cancer cells, and all precipitating events 
have one thing in common: They represent condi- 
tions of cell stress and therefore tend to reveal latent 
defects in organs or systems derived from abnormal 
genes 

Three relevant investigations are noted in an Adden- 
dum. Court Brown et al. (Brit. M. J. 2: 1539, 1960 
Abst. in Radiology 77: 529, 1961) reported that a fol- 
low-up of 38,114 children irradiated in utero and born 
between 1945 and 1947 did not reveal an overall excess 
of deaths from leukemia. From unpublished data it has 
since been ascertained that one-third of these children 
were born before 1950 and two-thirds during 1950- 
1957. In the older group (aged eight to thirteen years 
at the time of the follow-up) there were 7 leukemia 
deaths, or 70 per cent more than the expected number; 
in the younger group (from birth to seven years) there 
were 2 leukemia deaths, or only one-third of the ex- 
pected number. Doll (communication to the British 
Society of Haematology, Nov. 19, 1960) showed that 
international differences in leukemia incidence are due 
mainly to lymphatic leukemias in childhood and old 
age. These cases are relatively common in populations 
which experienced a continuous decrease in 
pneumonia death rate since 1900 and rare in popula- 
tions which maintained a high pneumonia death rate 

until 1945. Finally, a case of ‘lymphatic cum blast-cell 
leukemia’’ has been reported in a girl whose blood was 
found to contain 19 per cent of fetal hemoglobin (Shus- 
ter ef al. Brit. M. J. 2: 1556, 1960). A brother of this 


have 


patient died in infancy of an unknown cause 
The reader is directed to the original article for a 
more detailed study 
Four figures; 8 tables 
Joun P. ForopouLtos, M.D 
Northwestern University Medical School 
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Radiation Hazards to the Feetus from X-Ray Pg. 
vimetry. W.H. Kitchen. M. J. Australia 1: 116-117 
Jan. 28, 1961. (University of Melbourne, Melbourne 
Australia) ' 

In an attempt to provide some practical information 
on the problem of radiation hazards to the fetus from 
roentgen pelvimetry, a retrospective survey was made 
of the offspring of the 643 mothers who were subjected 
to such an examination in the third trimester at the 
Royal Women’s Hospital, Melbourne, between 1945 
and 1955. The average doses received by the left ang 
right ovaries were 10 rand 2.6 r respectively. A letter 
was sent to the last known address of the mothers, re. 
sulting in an interview with full clinical examination of 
213 children belonging to 211 mothers. In addition 
34 wrote that the child was alive and well; 15 stil) 
births were reported, 3 neonatal deaths, and 6 subse. 
quent deaths. 

The stillbirths and neonatal deaths were caused by 
intrauterine asphyxia (10 cases), cerebral hemorrhage 
(5 cases), hydrocephalus, cleft palate and immaturity. 
and atelectasis (1 case each). Only 1 case of leukemia 
occurred. Other childhood deaths were due in 2 cases 
to accident; in 3 others (1 each) to microcephaly and 
cerebral palsy, gastroenteritis, and hydrocephalus and 
myelomeningitis. Abnormalities in the survivors jn- 
cluded 1 ventricular septal defect, 2 cases of mental re- 
tardation without microcephaly, 2 of hypospadias, and 
1 of arrested hydrocephalus. 

It is concluded that the advantages of x-ray pel- 
vimetry in patients with cephalodisproportion out- 
weigh the possible remote dangers. 

One table. 


Treatment of Thymic Hyperplasia in Relation to 
Supposed Hazards of Roentgen Therapy and to Results 
of Medical Treatment. G. Garibaldi and P. Guglian- 
tini. Radiol. med. (Milan) 46: 1159-1182, December 
1960. (In Italian) (Ospedale Pediatrico del Bambino 
Gest, Rome, Italy) 

Treatment with ACTH (5 mg. daily for eight to ten 
days) in 12 infants, aged one to eight months, with both 
clinical and roentgen evidence of thymic enlargement 
and treatment with cortisone (Prednisolone) of 18 
“similar’’ patients, gave fairly good results, but recur- 
rences were not exceptional, and side-effects were at 
times not inconspicuous. 

A search of the literature convinced the authors that 
there is no established proof of a causal relationship 
between irradiation of the thymus, or of adjacent parts, 
and subsequent development of cancer of the thyroid, 
even though they regard as incontrovertible the experi- 
mental and other proof that ionizing radiation has car- 
cinogenic effects. They recommend for irradiation of 
the enlarged thymus a 4 X 6-cm. ficid, 180 kvp [no 
explanation is given for the use of such high energy 
40 cm. focus-skin distance, 0.5 mm. Cu + 1.0 mm. Al, 
50 r per session (for three sessions). When properly 
shielded, the thyroid would receive a total of only 151, 
as opposed to a total of 120 r when the thymus is i 
radiated with 150 r through an unshielded port of 10 X 
15 cm. The authors go on to say that ‘‘many little 
patients subjected to fluoroscopic and radiographic 
examinations absorb an amount of radiation equal toif 
not greater than that administered (to the thyroid 
during roentgen therapy for thymic hyperplasia,” 45 
recommended by them 

While actual numbers of patients receiving roentge? 
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therapy for thymic hyperplasia are not reported here, 
it is concluded that this is still the most effective 
aethod for such a purpose, and the one with the fewest 
immediate) side-effects. 
fighteen roentgenograms, 5 tables; 1 graph. 
E. R. N. Grice, M.D. 
Cook County Hospital, Chicago 


Possible Gonadal Dose Received by the Population 
of Rome from Use of Roentgen Rays in Medical Di- 
agnosis. C. Biagini, M. Barilla, A. Montanara, G. 
Messe, A. Paglicci, and M. Pisapia. Radiol. med. 
Milan) 46: 757-783, August 1960. (In _ Italian) 
Istituto di Radiologia dell’Universita di Roma, Italy) 

By using both spot-checks and computations, as sug- 
rested in 1958 by the IRCP, the authors arrived at a 
igure of 44 (+ 36) millirem /per annum as representing 
theaverage gonadal dose contributed by roentgen ex- 
aminations performed in Rome. This figure is a median 
and as such compares favorably with what has been 
reported in most European countries, namely, around 
1(00mrem. British (23 mrem), Danish (25 mrem), and 
French (57 mrem) figures represent minimal rather than 
median values. Much higher are the averages calcu- 
lated in Australia (150 mrem) and America (170 mrem). 
Twelve tables. E. R. N. Grice, M.D. 

Cook County Hospital, Chicago 


Late Localized Thorotrast Damage. D. Fierro and 
M. Ameli. Radiol. med. (Milan) 46: 1095-1106, 
November 1960. (In Italian) (Istituto di Radiologia 
ell’Universita di Genova, Italy ) 

Thorium dioxide was first used as a contrast medium 
in 1929. Its obvious advantages—intense opacifica- 
tion, no immediate local irritation or visible vascular 
endothelial) lesions—seemed to justify its widespread 
utilization for almost two decades. It was mainly 
employed for arteriography and retrograde pyelography. 
However, because thorium is radioactive, and because 
itis stored in the reticuloendothelial system (especially 
liver and spleen), it has been reported as a possible 
cause for the late appearance of sarcoma and other 
radiation-induced tumors, and its use has been discon- 
tinued in most quarters. 

Afew Europeans, however, even today maintain that 
thorium dioxide in amounts not exceeding 20 c.c. causes 
no systemic disturbances. There is, instead, always the 
much less publicized possibility of /ocal damage, due 
to immediate or delayed extravasation at the site of 
injection. The resulting damage may lead to fatal 
complications. 





In the case described in this paper, a swelling in the 
deep layers of the neck appeared in a woman of forty- 
one, ten years after ‘‘carotidography”’ with Thorotrast. 
Roentgenograms showed an extensive but fairly well 
lefined opacification in that area with an ‘‘extension”’ 
into the upper chest, along the deep fascia. A sudden 
tractable “hemoptysis” occurred, and autopsy showed 
a“Thorotrast” granuloma which had eroded into the 
pharynx 

Two roentgenograms; one photograph; five photo 
micrographs. E. R. N. Grice, M.D. 

Cook County Hospital, Chicago 


The Acute Radiation Syndrome in Dogs after Total- 
Body Exposure to a Supralethal Dose of Ionizing 
Radiation (Co LDyjooss hours) Stanley Wing Hand- 
lord. (With the technical assistance of Paul J. Stone- 
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street, Paul W. Johnson, Leonard A. Freedman, John 
H. Flint, Vincent J. Lanza, and Robert J. Scholtes.) 
Radiation Res. 13: 712-725, November 1960. (Naval 
Medical Research Institute, Bethesda, Md.) 

Changes in the following variables were measured in 
two groups of dogs before and after exposure to a supra- 
lethal dose of y-radiation LD 100/88 hours: (a) blood 
picture, (b) serum protein and electrolyte levels, (c) 
measured and estimated total blood volume and ratio F 
cells, (d) clearance of rose bengal as an estimate of 
hepatic blood flow, and (e) clearance of Diodrast as a 
measure of renal blood flow. 

In Group I measurements were made at daily inter- 
vals until exitus, and the results from each dog were 
compared with its preirradiation base-line values and 
those from a sham-treated group; in Group II, in order 
to minimize blood loss from sampling, only base-line 
and premortal determinations were made. 

In both groups, after proper allowance is made for 
sampling deficits, the results were similar and of the 
following order: (a) The well known changes in the 
leukocyte picture were again observed; early abortive 
leukocytosis was followed by rapidly progressive leuko- 
penia until only a negligible number of white cells were 
present at twelve to eighteen hours before death. (0) 
No significant changes in serum electrolyte or protein 
levels were observed that could be interpreted as con- 
tributing to the death of the animal. (c) Significant 
reductions in total blood volume brought about by a 
reduction in red cell mass and a relatively greater re- 
duction in plasma volume occurred only in the pre- 
mortal stage—ten hours or less before death—and only 
in a few instances were the reductions in blood volume 
of the magnitude to be considered intolerable. (d) Both 
hepatic and renal blood flow were well maintained until 
shortly before death, when a general collapse of the 
circulation occurred. 

One figure; 1 table. AUTHOR’S SUMMARY 

An Effective Therapeutic Regimen for the Hemopoie- 
tic Phase of the Acute Radiation Syndrome in Dogs. 
D. K. Sorensen, V. P. Bond, E. P. Cronkite, and V. Per- 
669-685, November 1960. 


man. Radiation Res. 13: 
(V. P. B., Brookhaven National Laboratory, Upton, 
N.Y.) 


The investigation described here was undertaken to 
determine if a therapeutic approach, directed at the 
major and also at some of the contributing factors shown 
previously to be responsible for radiation death of 
animals in the hemopoietic syndrome, would be success- 
ful in significantly reducing the mortality rate. It was 
decided that, rather than follow rigidly any predeter- 
mined therapeutic regimen, the type of therapy and the 
time of administration would be dictated only by clini- 
cal and laboratory findings. In general, this consisted 
in administration of large amounts of fresh whole blood 
when indicated to control bleeding, the judicious use of 
available antibiotics to control infection, and parenteral 
fluids to combat dehydration. In the experiments 10 
dogs were exposed to 400 r of x-irradiation measured 
free in air at the position corresponding to the proximal 
skin surface; 10 served as controls. The above proce- 
dures were successful in reducing the mortality from 9 
of 10 untreated controls to 2 of 10 in the treated group. 
It was found easier to control hemorrhage by fresh 
whole-blood transfusion than to control infection with 
antibioties 

Regeneration of the bone marrow as reflected by 
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peripheral counts commenced on approximately the 
twenty-third to the thirtieth day postirradiation. The 
leukocytes appeared several days earlier than the plate- 
lets in all animals. The rate of regeneration was dif- 
ferent in the treated dogs and was slower in 4 smaller 
dogs. The preirradiation platelet, leukocyte, and red 
blood cell levels were not reached at the end of one 
hundred days in these 4 animals. The greatest degree 
of effect seen in the smaller dogs is discussed in terms of 
the greater tissue or absorbed dose received by them 
with a given air exposure dose 
Six graphs 


The Question of Electrolyte Loss in the Intestinal 
Death Syndrome of Radiation Damage. C. C. Lush- 
baugh, J. Sutton, and C. R. Richmond. Radiation 
Res. 13: 814-824, December 1960. (Los Alamos 
Scientific Laboratory, Los Alamos, N. Mex.) 

In the experiments reported here, Na?? was used to 
determine whether increased sodium excretion is a 
direct lethal effect of whole-body x-irradiation in the 
“intestinal death syndrome.’’ Two experiments with 
K** and tritiated water were also performed, since 
potassium loss and dehydration may be important 
factors in producing death. 

Food in the stomach of heavily irradiated nonfasting 
rats was found to enhance gastric retention of the 
sodium ion and to resuit in lower uptake in the blood 
and interstitial fluids. Over 30 per cent of the orally 
administered Na** was still in the stomach of nonfasting 
irradiated rats twenty-four hours after exposure. Only 
1 per cent was still in the stomachs of the unirradiated 
fasting and ad libitum fed controls and in the stomachs 
of irradiated animals that were fasted prior to and after 
exposure 

Fasting alone appeared to enhance potassium reten- 
tion. There were no demonstrable differences, how- 
ever, in the K** retention rate between fasting controls 
and the fasting irradiated animals. No difference was 
detected in the ability of rats irradiated with as much 
as 8,000 r to conserve their total-body sodium or potas- 
sium during fasting. Similarly, no evidence was found 
to support the conjecture that an increased sodium loss 
from the whole body either is caused directly by ir- 
radiation or plays a primary role in the “‘intestinal death 
syndrome”’ of radiation damage. Loss of electrolyte- 
containing fluids into the intestinal tract in this syn- 
drome appears to be a terminal phenomenon secondary 
to denudation of the intestinal mucosa with which it 
coincides 

Four graphs; 3 tables. 

Effects of Low-Fat Diets on Survival Time of Mice 
Exposed to Multiple Sublethal Doses of Total-Body 
X-Irradiation. Benjamin H. Ershoff. Radiation Res. 
13: 704-711, November 1960. (Western Biological 
Laboratories, Culver City, Calif.) 

The author found that the average survival time of 
mice exposed to multiple sublethal doses of total-body 
x-irradiation was significantly less on a fat-free ration 
than on a similar diet supplemented with 10 per cent 
cottonseed oil. Methyl linoleate when incorporated at 
a 1 per cent level or desiccated liver at a 10 per cent 
level in the fat-free ration also increased the survival of 
irradiated mice over that on the fat-free diet. Hydro 
genated coconut oi] at a 10 per cent level of feeding, 
however, was without protective effect 

Three tables 
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The Effect of Proteus morganii Endotoxin on Radia. 
tion Mortality in Mice. E. J. Ainsworth and M. q 
Hatch. Radiation Res. 13: 632-638, October 199) 
(Brown University, Providence, R. I.) 

A single 3 ug. injection of Proteus morganii endotoxin 
was found to decrease radiation mortality in mice 
The extent of reduction of mortality and range in time 
of effective treatment are functions of the radiation dose 
to which the animals were exposed. Mortality was re. 
duced at 600 r (LD 71/30) if endotoxin was given be- 
tween forty-eight hours and twenty-four hours after 
x-irradiation. The greatest reduction in mortality was 
observed if endotoxin was given twenty-four hours be. 
fore irradiation; under these circumstances mortality 
was reduced from 71 per cent to 2 per cent. Endotoxin 
injection after irradiation with 600 r, or at an interval 
less than twenty-four hours before irradiation, was less 
effective than treatment twenty-four hours before ir. 
radiation. As the radiation dose increased to supra- 
lethal levels of 700 r and 750 r, a decrease was noted 
in both the extent of reduction of mortality and the 
range in time of effective treatment. Endotoxin 
twenty-four hours before 800 and 900 r did not de. 
crease mortality, but an increased survival time was ob- 
served at 800 r. Endotoxin treatment resulted in an 
increased resistance to endogenous infection. Endo- 
toxin-treated mice sacrificed at intervals after irradia- 
tion with 700 r exhibited fewer infections than did 
controls. 

Four tables. AUTHORS’ SUMMARY 

The Protection of Mice against Radiation by 2- 
Mercaptoethylguanidine and Its Disulfide. Emanuel 
E. Schwartz and Bernard Shapiro. Radiation Res. 13: 
768-775, November 1960. (Albert Einstein Medical 
Center, Philadelphia, Penna. ) 

The ability of 2-mercaptoethylguanidine (MEG) to 
protect x-irradiated mice was compared with that of its 
oxidized form, bis(2-guanidoethyl) disulfide (GED 
Intraperitoneal administration of 100 and 140 mg./kg. 
of each form resulted in comparable LD 50/30 s. GED 
in doses of 200 mg./kg., and above, however, gave rise 
to signs of drug toxicity which apparently prevented a 
further increase in protection such as was obtained with 
equivalent doses of MEG. The therapeutic efficiency 
of GED, as compared with MEG, was not increased by 
using the oral route despite the increased tolerance to 
the disulfide. 

Three graphs; 2 tables. AUTHORS’ SUMMARY 

Histologic Studies of Neutron- and X-Irradiated 
Mouse Lenses. T. C. Evans, R. D. Richards, and E 
F. Riley. Radiation Res. 13: November 
1960. (College of Medicine, State University of lowa 
Iowa City, Iowa) 

As part of a study comparing the relative cataracto- 
genic effectiveness of neutron and x-radiation (Radiol- 
ogy 67: 673, 1956), representative lenses were pre- 
served for histologic examination. This provided 
material for the present comparison of histologic changes 
produced by the two radiations and also for a compati- 
son of the changes that occurred in mouse lenses with 
those reported in other species, particularly the rabbit 

The radiation cataracts seemed to develop in two 
stages. The first appeared to be the consequence of 
damage to individual cells of the lens epithelium, result- 
ing in the following histologic abnormalities: (1) de 
rangement of the lens bow pattern, (2) abnormal fiber 
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ements in the cortex, (3) undiderentiated cells migrat- 
ing under the capsule from the equator toward the pos- 
erior pole, and (4) an accumulation of abnormal cells 
al debris at the lens poles. At low doses, the progres- 
pm stopped at this stage. With higher doses, cataracts 
proceeded to a second stage which involved all the 
‘tructures inside the capsule. At this stage, when the 
lens Was completely opaque, degenerative processes 
iavolved those fibers formed prior to irradiation and 
ametimes even the lens nucleus. 

Qualitatively, the damage produced by neutrons and 
py xrays Was apparently no different. The rate of 
change was also the same when cataractogenically 
equivalent doses of neutron and x-irradiation were em- 
ployed. Quantitatively, however, 1 rad of neutron ir- 
radiation produced as much histologic abnormality as 
sto6 rads of x-irradiation. Furthermore, when doses 
that were cataractogenically equivalent as a single dose 
were given as fractionated exposures, the effectiveness 
of the x-irradiation was very much reduced, whereas 
the effectiveness of the neutron irradiation decreased 
very little, if any. 

Ten photomicrographs; 8 drawings; 1 table. 


A Study of Fatigue and Mortality in Irradiated Rats. 
W. Lynn Brown and R. K. White. Radiation Res. 13: 
(10-616, October 1960. (University of Texas, Austin, 
Texas) 

Inan experiment designed to study mortality rates as 
:function of the fatigue-irradiation patterns established 
in previous studies, two groups of Sprague-Dawley rats 
were trained for ten days to swim to exhaustion. Both 
goups of animals were then irradiated on the eleventh 
fay, Group I during a state of exhaustive fatigue and 
Group II immediately before a period of swimming to 
whaustive fatigue. All animals received 1,200 r of 
Co® at 600 r/min , which is an LD 100/10 for the fa- 
cility used. Both groups were also given a second period 
{swimming two hours after termination of the first pe- 
riod. The rats in Group II made a faster recovery from 
the fatigue of the first swim on the day of irradiation 
than those in Group I, as evidenced by their significantly 
longer swimming time two hours later, but showed a 
significantly greater mortality rate. Anoxia at the time 
f irradiation may explain the increased survival of the 
rtsin Group I, but does not account for the difference 
inrecovery from fatigue. 

Two figures; 2 tables. 


Lever-Pressing Behavior of Albino Rats during Pro- 
longed Exposures to X-Radiation. W. Lynn Brown, 
John E. Overall, Loren C. Logie, and James E. Wicker. 
Radiation Res. 13: 617-631, October 1960. (Univer 
sity of Texas, Austin, Texas) 

The experiment described here was performed to 
study behavior during x-ray exposure, with partic 
ular attention to changes in the performance rate of 
larned responses during successive periods of exposure 
to various intensities and doses of irradiation. The 
following were regarded as specific end-points: (1) 
elect of prolonged exposure on performance, (2) rela 
tion between radiation intensity and onset of initial 
performance decrement, (3) degree of dependence of 
performance decrement on cumulative total dose, and 
4) extent of its dependence on exposure during each 
perimental method 
Thirty-six male albino rats were first trained to re 
spond to a 20-to-1 reinforcement ratio in a Skinner box 
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After the attainment of a high response rate, the rats 
were randomly divided into six groups and exposed to 
0 r/hr., 25 r/hr., 50 r/hr., 75 r/hr., 100 r/hr., or 125 
r/hr., respectively, during a one-hour period in the 
Skinner box apparatus each day. Changes in response 
rate as a function of dose rate, number of exposures, 
and the interaction between these variables were re- 
corded. The rate of responding, averaged across days, 
was found to decrease as a function of radiation inten- 
sity. It was also evident that the response measured 
was strongly related to cumulative total dose. The 
largest source of variance in response rate was found to 
be the cumulative total dose received by the organism. 
A simple linear function relating the square root of 
response rate to the cumulative total dose was found to 
account for over 86 per cent of the variance in average 
daily performance for the six groups. 

The authors conclude that the changes in lever- 
pressing behavior during the course of repeated and 
prolonged exposures to irradiation were mediated by a 
complex physiological-motivational mechanism, with 
avoidance conditioning possibly playing a minor role. 

Five figures; 1 table. 


The Effect of Whole-Body X-Irradiation on the 
Absorption of Calcium-45 and Strontium-85 from the 
Intestinal Tract of the Rat. F. W. Lengemann. 
Radiation Res. 13: 892-897, December 1960. (New 
York State Veterinary College, Cornell University, 
Ithaca, N. Y.) 

Young and mature male albino rats were subjected 
to whole-body x-irradiation (285 kvp) in an effort to 
determine whether the absorption of radiostrontium 
and radiocalcium could be altered by such a procedure. 
It was found that 200 r significantly increased the 
amount of Sr and Ca crossing the intestine of the 
young rat, but 1,000 r and 400 r were needed in the 
mature rat to increase the passage of Sr® and Ca‘, 
respectively. The irradiation did not appear to alter 
the uptake of the radionuclides by bone, and it was 
concluded that the defect was produced at the intestinal 
level. The increased absorption of radiostrontium and 
radiocalcium was evident as early as two hours and as 
long as forty-eight hours after irradiation. Feeding 
and/or fasting the animais before and after irradiation 
had no effect on the results 

Four tables. AUTHOR'S SUMMARY 

Serum Changes in Small Primates Exposed to Acute 
Whole-Body Co” Radiation. William G. Glenn. 
Radiation Res. 13: 691-703, November 1960. (School 
of Aviation Medicine, USAF, Brooks AFB, Texas) 

Changes in the sera of 28 small primates (Macaca 
mulatta) exposed to y-radiation were reported by Leone 
et al. (Radiation Res. 10: 1959); most of the 
animals were or became infected with tuberculosis. 
To substantiate and extend these findings, the present 
authors performed pre- and postirradiation serum 
analyses on 52 healthy small primates exposed to acute 
whole-body irradiation (725 r) from eighteen Co® 
sources. Statistically significant concentration changes 
in several serum components of the animals were found 


Qs- 
Ooi, 


These changes were (1) increases in glycloprotein(s) 
(mucoprotein); (2) decreases in total serum protein, 
albumin, and gamma globulin; (3) inversion of the 
A/G ratio. Generally the results paralleled those of 
Leone. 

Base-line information on total serum = protein, al- 
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bumin, and A/G ratios for a population of normal 
small primates is also given. 
Five figures; 5 tables. 


The Response of Neoplasms to X-Radiation in Vivo at 
Increased Oxygen Tension. Anna Goldfeder and 
Grace E. Clarke. Radiation Res. 13: 751-767, Novem- 
ber 1960. (New York University, Cancer Research 
Laboratory, New York, N. Y.) 

The response of two types of tumor to x-irradiation 
in vivo at increased oxygen tension was investigated. 
One of the tumors was an epithelial type, designated 
DBAH, and the other, a spindle-cell type, designated 
DBAG. Both were grown by serial transplants in isol- 
ogous hosts of the inbred DBA/212 strain of mice. 
It was found that a dose of 5,000 r applied locally to the 
spindle-cell tumors produced more total regressions in 
those mice breathing 100 per cent oxygen at 3 atm than 
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in those breathing air. Somewhat similar resylts Were 
obtained with 6,000 r applied locally to the epithelia] 
type of tumor. The significance of the results and their 
implications are discussed. 

Nine figures; 3 tables. 


Further Research on the Effect of X-rays on the Pro. 
liferative Activity of Erythroblasts. G. Astaldi, p 
Strosselli, and J. Karanovic. Schweiz. med. Wehnschr. 
90: 1220-1221, Oct. 22, 1960. (In French) (Instity, 
“Citta di Pavia’’ et Hépital de Tortona, Italy) 

The authors investigated the influence of roentgen 
irradiation (50 to 1,000 r) on the proliferative activity of 
megaloblasts in cultures from patients with pernicious 
anemia. It appeared from these studies that doses as 
low as 50 r had a definitely inhibitory effect but that 
megaloblasts are less radiosensitive in this respect than 
normoblasts. 
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—opacification of bronchial arteries in living (a new method 


of experimental demonstration) (ab), G. F. Garusi, Dec., 
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Bauer et al, Dec., 1004 

_arteriography and vasospasm: effects of intracarotid con- 
trast media on vasospasm (ab), Richard B. Raynor and 
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trigeminal 
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arteriographic study of cerebrovascular disease. II 


Cerebral symptoms due to kinking, tortuosity, and com- 
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BLADDER, cancer cont. 


—treatment of advanced carcinoma of bladder; report on 89 
patients tre: ated with either 2- -million volt or cobalt-60 
therapy or with a combination of this type of irradiation 
and surgery, Ruth Guttmann and Antonio Bauza, Sept., 

p.m of carcinoma of the bladder. I. Treatment by 
interstitial irradia tion using tantalum-182 wire (ab), H. 
J. G. Bloom, July, 168 

_treatment of carcinoma of the bladder. II. Treatment by 
2 Mev x-rays (ab), Robert Cox, July, 169 

_treatment of carcinoma of the bk: adder. III Pathologic 
changes in bladder following irradiation (ab), N. F. C 
Gowing, July, 169 f 

—treatment of carcinoma of the bladder. IV. Surgery in 
the treatment of bladder tumors (ab), D. M. Wallace, 
July, 169 

ula 

— diverticula in children (sb), Alasdair MacKellar and 
F. Douglas Stephens, July, 162 

effects of irradiation 

par oor of bladder surgery following irradiation (ab), An- 
thony Walsh, Sept., 530 
ia 

oe ney extraperitoneal hernia of bladder in infants (blad- 
der ears), R. Parker Allen and Virgil R. Condon, Dec., 
979 

regurgitation from 

—chronic pyelonephritis and vesico-ureteric reflux (ab), C. J. 
Hodson and David Edwards, Sept., 523 

—cineurethrography and voiding cinecystography, with special 
attention to vesico-ureteral reflux, Kenneth E. Gross and 
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—panel on ureteral reflux in children (ab), Dec., 1015 

roentgenography. See also Bladder, regurgitation from 

—lower urinary tract in infants and children, Lawrence A. 
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158 
diseases 
chronic follicular cholecystitis: radiological, pathological 
and surgical aspects (ab), R. L. Estrada et al, Aug., 327 
lime- water bile (ab), Bernard Nolan et al, Aug., 327 
diverticula 
intramural diverticulosis of esophagus and Rokitansky- 
Aschoff sinuses in gallbladder (ab), Karl Mendl et al, 
July, 153 
excision 
—‘four-day Telepaque test’’ in investigation of postcholecys- 
tectomy syndrome (ab), Glyn A. S. Lloyd, July, 158 
physiology 
emptying effect on the gallbladder of Tween 80 (ab), Lars 
Andrén and Georg Theander, Aug., 
sphincter of Oddi and gallbladder cates I. Preserva- 
tion of function after section and resection of sphincter 
(ab), Robert E. Lempke, Sept., 518 
roentgenography. See also other subheads under Gall- 
bladder 
cholecystography with Bunamiodyl (ab), William T. Mes- 
zaros and Frederick M. Rich, July, 157 
methods of cholecystography and cholangiography (ab), 
M. Bogatzki and R. Spieler, Nov., 867 
oral cholecystography and cholangiography with new 
contrast medium (Biloptin) (ab), Lidio G. Mosca et al, 
Oct., 692 
pseudoalbuminuria due to Bunamiodyl (ab), John H. 
Grimm et al, Oct., 693 
rapid cholecystography (ab), Samuel H. Madell and Milton 
Elkin, Aug., 328 
significance of reflux of contrast material into hepatic 
duct during — cholecystography (ab), C. Wieser and 
A. Neiger, Aug., 
GALLIUM, RADIOACTIVE. See Radioactivity, radiogallium 
GALLOW AY, T. C., SOPER, G. R., and ELSEN, J.: Carcinoma 


of the larynx after irradiation for pz apilloma (ab). Nov., 


887 
GALLSTONES. See Gallbladder, calculi 
GAMAIN, B. See lIOANNOU, J 
AMMA RAYS. See Radioactivity, radiocobalt 
GANDOLFO,E. See de ALBERTIS, P 
GANGLION. See Aganglionosis 


GANNON, WILLIAM E., and KAPLAN, HARRY A.: Persistent 


op — artery. A method for its demonstration, 
GARCIA, ‘NICHOLAS A., III. See BERNSTINE, RICHARD 
GARCIA, OTTO. See CASTES LARCS, A. 


GARDNER, J.E. See ARNOLD, H. 
GARDNER, . JAMES. See SCHERBEL, ARTHOR L. 
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GARFIELD, J. S.: 
ankle necessary? (ab), Nov., 

GARG,T.C. See BHARGAVA, K. N. 

GARIBALDI, G., and GUGLIANTINI, Piz 


Dec., 1022 
GARLAND, L. HENRY: Bronchial carcinoma 


bution of lesions in 250 cases (ab), Nov., 858 


Three-step method for mn diagnosis of solitary pulmonary 


nodules (ab), Nov., 86 
GARTENLAUB, CHARLES. See BERNSTINE, RICHARD L. 
GARUSI, G. F.: 


ab), Aug., 320 


Opacification of the bronchial arteries in the living (a new 


method of experimental demonstration) (ab), Dec., 1010 
—See TO 
GAS 
See also Carbon Dioxide; Oxygen 
—gas in portal venous system, Phillip B. Sisk, July, 103 
insufflation. See Bladder, tumors 
pene em See Peptic Ulcer, surgical therapy; Stom- 


GASTROINTESTINAL TRACT 
See also Colon; Intestines; Sigmoid; Stomach 
dilatation 
—digestive tract in Chagas’ disease (contribution to study of 
“dyskinesia and ‘“‘megas ab), Luiz Carlos Fonseca, 
Dec., 1011 
effects of irradiation 
—radiation-induced changes in gastrointestinal function of 
mice and their prevention by chemical means, Emanuel 
E. Schwartz and Bernard Shapiro, July, 83 
hemorrhage 
—acute upper gastrointestinal bleeding roentgenologically 
considered: experience at the Hartford Hospital (ab), 
Gilbert W. Heublein et al, Oct., 687 
—string impregnation test (‘‘string test’) for lesions of upper 
digestive tract (ab), Vernon M. Smith, Dec., 1010 
motility 
—digestive tract in Chagas’ disease (contribution to study of 
“dyskinesia” and “‘megas ab), Luiz Carlos Fonseca, 
Dec., 1011 
—dumping syndrome 
mucosa 
—protein-losing disorders of the gastrointestinal tract: 
roentgen features, Richard H. Marshak, Bernard S. 
Wolf, Nathaniel Cohen and Henry D. Janowitz, Dec., 893 
roentgenography 
—emergency upper gastrointestinal examination during 
hematemesis (ab Fontaine et al, Nov., 86 
protein-losing disorders of the gastrointestinal tract: 
roentgen features, Richard H. Marshak, Bernard S. Wolf, 
Nathaniel Cohen and Henry D. Janowitz, Dec., 893 
—roentgenographic considerations in differential diagnosis of 
jaundice (ab), Harold Rosenbaum, Oct., 691 
tumors 
concerning Peutz syndrome (ab H. Hartweg and R. 
Goerlich, July, 155 
GASTROSCOPY. See Peptic Ulcer 
GAUL, MARIANNE, and PARCHWITZ, HEINZ KARL: 
Results of Be ay yy! Ls esophageal carcinoma from 
Powis ty 7 (a 
GAYLOR, J.B. See “PINE, RONALD 
GEFFEN: ABRAHAM, and FELDMAN, FRIEDA: Antral 
deformity due to perigastric adhesions or bands sim- 
ulating carcinoma of the stomach, Aug., 237 
GEISSLER, W. See PORSTMANN, W. 
GELVIN, E. P.: Skin tumor as the cause of nodular chest 
density: case report (ab), Oct., 675 
GENETICS 
genetics of human cell lines. III Incorporation of 5- 
bromo- and 5-iododeoxyuridine into the deoxyribonucleic 
acid of human cells and its effect on radiation sensitivity 


See Peptic Ulcer, surgical therapy 


ab), B. Djordjevic and Waclaw Szybalski, Aug., 353 
GENITOURINARY TRACT 
See also Urinary Tract under names of genitourinary 
organs 
abnormalities 


congenital hypoplasia of abdominal muscles and associated 
genitourinary tract abnormalities, te L. King, 
Arthur S. Tucker and Lester Persky 
GENSINI, GOFFREDO G. [a DREISINGER, FRANK w. 
GEORGE,L.A. See SULLIVAN, M. F. 
GERALD, BARRYE. See GRIMM, JOHN H. 
GERAUD, J. See MARQUES, P. 
GERRISH, EDWIN W. See TUCKER, a oe 
GERSHON- COHEN, J. See GRIFFI TH, M .G. 
GERSON,ARNOLD. See MARSHAK, RICHARD H. 
GHIGO, M., and MAGRINI, M.: Radiographic features of 


urinary schistosomiasis ( (ab) July, 163 


GHOSH, 8. See BASU, S. P 

GIEDION, A.: Soft-tissue changes and radiological early 
diagnosis of acute osteomyelitis in children (ab), Sept., 
518 

GIEDION, ANDRES. See HARRIS, G. B.C. 

GILBERT, J. See STEINER, R. E. 


GILDENHORN, HYMAN L. See PAPE, LEON 


GILLINGHAM, F.J. See DONALDSON, A. A. 
GILMORE, JOHN H. See SOTER, CONSTANTINE 


Is radiological exe amination of the twisted 


Treatment of 
thymic hyperplasia in relation to supposed hazards of 
oy therapy and to results of medical treatment 


Lobar distri- 


Impression of the left atrium on the superior 
vena cava and sinus of the venae cavae in mitral disease 


December 196} 


cinsEaeS. LEON, MARSHAK, RICHARD H., and ELIA. 
OAN: Regional jejunitis (ab), Sept., 516 

GIORDANO. See TRENTA, A. 

GIRDANY, BERTRAM R., GAITHER, EDWIN S., and DAR. 
LING, DONALD B.: Large screen image amplificati 
with Closed circuit television employing television ja 
recorder, Aug., 286 pe 


GLASS, HENRY GOODWIN. See McMULLEN, FABERF. , Jr. 


GLASS, M.: Fluid levels within the paranasal sinus field: th 
nature, character, behaviour and _ significance ~~ 
Sept., 508 . 
GLASSES 
contact 


—roentgen reference contact lens, fixed by low 
(ab), J. G. F. Worst, Oct., 673 
GLENN, FRANK. See JOHNSON, GEORGE, Jr. 
GLENN, WILLIAM Serum changes in small primates 
pian to acute whole-body Co radiation (ab), Dec., 


GLICKSMAN, ARVIN S., KITAGAWA, TOSHIO, FILLMORE, 
ALSTON R., and NICKSON, JAMES Effect of 


[-triodothyronine on post irradiation fibrosis, Nov., 


GLIOBLASTOMA per ones. See Brain, tumors 
GLOMUS INTRAVAGA See Vagal Body 
GLOMUS JUGULARE TUMORS. See Jugular Body 
GLUCOSE 
clinical evaluation of procaine and hypertonic glucose as 
——_ adjuncts to carotid arteriography (ab), George 
Tindall and James R. Jackson, Aug., 313 
GLUTATHIONE 
—chemical protection against x-radiation in guinea pig, 
Richard Wagner and Irving B. Joffe, July, 125. See 
also correction, Sept., 502 
GODFREY, B.E. See VEIGA-PIRES, J. A. 
GOERLICH,R. See HARTWEG, H. 


GOTHMAR, LARS: Venous transport of Na*? 
fractures in the rabbit tibia (ab), Oct., 708 
GOITER, EXOPHTHALMIC 
—evaluation of I!*! therapy of Graves’ disease: reliability and 
prognostic value of chemical and radioactive iodine 
studies (ab), Jack Domnitz et al, Aug., 345 
GOLD, RADIOACTIVE. See Radioactivity, cotiogst 
GOLDBERG, A., and SEATON, : The diagnosis and 
management of myelofibrosis, Sapelasetaoocts and chronic 
myeloid “— (ab), 
GOLDBER SFRINBERG, "S.B 
GOLDFEDER, ANNA. “and CLARKE, GRACE E.: The re- 
sponse of neoplasms to x-radiation in vivo at increased 
oxygen tension (ab), Dec., 1026 
GOLDMAN, JOSEPH L., and SILVERSTONE, SIDNEY M.: 
The role of radiation therapy in carcinoma of the larynx 
(ab), July, 168 
GOLDMAN, MYER: Large-scale mass x-ray campaigns 
A survey (ab), Oct., 677 
GOLDMAN, S., LORENZ, W., and WOLF, R.: Measurements 
of the total absorbed irradiation in x-ray examinations of 
the thorax and the abdomen of — with a view to the 
problem of leukemia (ab), Oct., 
GOLDWASSER, EUGENE. See KEIGHLEY, GEOFFREY 
GOLDZIEHER, "JOSEPH W. See DOMNITZ, JACK 
GONADS 
See also Ovary; Testes 
possible gonadal dose received by population of Rome from 
use of roentgen rays in medical diagnosis (ab), C. Biagini 
et al, Dec., 102% 
total-body radiation and dose to gonads from therapeutic 
use ry [)21; survey of 20 cases (ab), Dorothy L. Weijer 
et Aug., 34 
GONDOS. BELA: ” heneaaen manifestations in progressive 
systemic sclerosis (diffuse scleroderma) (ab), July, 164 


GONZALEZ, ELOINA. See CASTELLANOS, A. 
GONZALEZ del TANAGO, J. _Seede ARZOA ZULAICA, E. 
GOOD,C.ALLEN. See CAREY Y, LEWIS 

GOODMAN, P.H. See ARNOLD, H.R. 

GOODWIN, ’PAULN. See FABRIKANT, JACOBI. 

GORDON, ALBERT S. | See KEIGHL EY, GEOFFREY 

GORSON,R.O. See RAVENTOS, A. 

GOTTSCHALK, RAYMOND G. Radioactive sulphur in 
chondrosarcomat: a. The Getatedion. concentration, and 
effects of S* after intravenous administration to patients 
with chondrosarcoma (ab), Sept., 527 

GOULD, DAVID M. See LANE HN W. 

GOULD, HOWARD R., RUZICKA, FRANCIS F., Jr., SAN- 
CHEZ-UBEDA, RAFAEL, ‘and oes JOSEPH: 

KRICHEFF, IRVIN I., a+ WIDMANN, 


xererados raphy of the breast (ab), July, 1 
Anterior subphrenic abscess due to 


GOULD, 
BERN RD Ph 

perforated gastric ulcer: value of the supine lateral (cross 
table) view (ab), Oct., 689 

GOWEN, JOHN W. See HAVERLAND, LOREN H. 

GOWING,; N. F. C Treatment of carcinoma of the bladder: 
a symposium Il Pathological changes in the bladder 
following irradiation Bo july, 169 

GRANKE, RICHARD C. ORRIS, SAM E. : 

GRANT, BURTON P., ona “WIGH, RUSSELL: Urine radi- 


"A new renal function test 


V acuum, 


from healing 


ography of exe reted iodide 

(ab), Oct., 697 
GRANULOCYTES. See Leukemia 
GRANULOMA, EOSINOPHILIC. See Bones, tumors; Lungs, 


tumors 
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LOMATOSIS 

See's syndrome; case with irene features (ab), 
Elizabeth H. Reeves et al, Aug., 

GRAVES’ DISEASE. See Goiter, E he almic 

GRAYSON, TED, MARGULIS, ALEXANDER R., HEIN- 

CKER PETER, and "SALTZSTEIN, SIDNEY L.: 

Siess of intra-arterial injection of Miokon, Hypaque, 
ont Renografin in the small intestine of the dog, Nov., 


GREENBERG, BENJAMIN E.: Spontaneous pneumoperi- 
toneun in appendicitis, Aug. 248 

GREENBERG, RY Benign subpleural lymph node 
app pearing as a pulmonary ‘‘coin”’ lesion, July, 97 

GREGG, DUNCAN McC.: Thoracic aortography. A _sym- 
posium. I. hag + aortography in adults—technical 
aspects (ab), Aug., 

GREISS, FRANK C. See LOCK, FRANK R 

GREMMELMAIER, ROLF. See HERTZ, CARL HELLMUTH 


GRID TECHNIC. See Radioactivity, radiocobalt 
GRIDS. See Roentgen Rays, apparatus; Roentgen Rays, 
fluoroscopy 


GRIEM, MELVIN L., MALKINSON, FREDERICK D., and 
MORSE, PETER H.: Modification of radi: ation responses 
of tissue by colchicine, Sept., Ra 

GRIFFITH, J. Q., Jr. See fItH. J H, M.G 

GRIFFITH, M. G., GRIFFITH Q., aq “HERMEL, M. B., 
and GERSHON- COHEN, 5: Effect of irradiation to 
adrenal upon circulating adrenal medullary hormone 
in the rat, July, 91 

GRIMM, Pl H., WALLACE, GROVER C., and GERALD, 

E Pseudoalbuminuria due ‘to bun: amiody] 
py ~ 4 693 

GRISE, JERRY W. See RUBIN, PHILIP 

GROS, CHARLES-MARIE, KEILING, ROGER, and BLOCH, 
JACQUES: Radiation a bay = effected by ex- 
posure to low temperatures (ab), 

GROSS, KENNETH E., and SANDERSON. STEVENS S.: 
Cineurethrography and voiding cinecystogré aphy, with 
special attention to vesico-ureteral reflux, Oct., 573 


GROSS, ROBERT E. See SASAHARA, ARTHURA 
GUR,H. See SOTER, CONSTANTINE 

GUERIN, Mme. M.-T. See COSTE, F. 

—See GUERIN, R.-A. 

GUERIN, R.-A., and GUERIN, Mme. M.- -T.: 


strontium in bone disease (¢ ab), Sept., 


—See COSTE, 
GUGLIANTINI, P. See GARIBALDI, G. 
GUIEN, CLAUDE. See FOURNIER, ANDRE M. 


GUIN, J.-J. _ See VIDAL, J. 
WORM 


Radioactive 


GUINEA ? w 
calcified eo% worm simulating intrapulmonary calcifica- 
tion (ab), M. C. Reinhard, Jr., Dec., 1008 


GUNTER, SHIRLEY E. See KOHN, HENRYI. 

GUSBERG, S. B., JONES, HERBERT C., Jr., and TOVELL, 
H. M. -: Selection of treatment for corpus cancer 
(ab), Nov., 880 

GUTTMANN, RUTH, and BAUZA, ANTONIO: The treatment 
of advanced carcinoma of the bladder. A report on 89 
patients treated with either two-million-volt or cobalt-60 
therapy or “oe : — of this type of irradiation 
and surgery, Se 


See FRICK, HENRY CLAY, II 
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HAAS, VICTOR H. See UPHOFF, yy he E. 

HACKETT, P.L. See SULLIVAN, M.F 
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(ab). Oct., 709 

HADLEY, M., and MacDONALD, A. F.: 

ase report (ab), Aug., 336 
HADZIDAKIS, A.A. See SOTER, CONSTANTINE 
HAGARTY, GEOFFREY: A classification of esophageal hiatus 


hernia — special reference to sliding hernia (ab) 


OSE 
HAGEDORN, ALBERT B. See RAGEN, PATRICK A. 
HAGEN, H., and HEINZ, K Varicosities in the lingular 
brs anch of the pulmon: ary vein (ab), July, 150 
HAHN, GEORGE A. See MONTG OMERY, JOHN B. 
HAINES, RICHARD D. See SOMMER, ARNO W. 


KE pidermolysis bullosa. 


—modification of radiation responses of tissue by colchicine: 
—— on mouse hair roots, Melvin L. Griem, Frederick D. 
lalkinson and Peter H. Morse, Sept., 486 

HALES. I. See ODDIE, T. H. 

——See THOMAS, 1. D. 

HALF-VALUE LAYER. See Roentgen Rays, apparatus 

HALL, BYRON. See FOYE, LAURANCE V., Jr 

~See WILLETT, FORREST M. 

HALL, E. J., and OLIVER, R.: The use of standard isodose 
distributions with high energy radiation beams —the 
accuracy of a compensator technique in correcting for 
body contours (ab), Nov., 882 
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HAMILTON, LONGSTREET C.: Congenital deficiency of the 
perics ardium. A case report of complete absence of the 
left pericardium, Dec., 984 

——and WELDON, WILLIAM V.: Antegrade aortography and 
arteriography. Further experience with the method; 

its place in erterial opacification technics, Sept., 406 

HAMMONDS, EVERETT E., CORRIGAN, NNETH E., 
an AYDEN, MIENRIETTA S.: Cardiotoxic thyroid and 
re iodine (ab), July, 170 

— JOHN: Cricopharyngeal dysphagia (ab), Oct., 673 


See also Fingers and Toes 

—noninfectious arthritis in small bones and joints: roentgeno- 

~—_ ea (ab), Russell F. Secalf and Ji-Toong 
869 

HANDFORD, $1 STANLEY WING: The acute radiation syndrome 
in dogs after total-body exposure to a supralethal dose of 
ionizing radiation (Co® L Dj00/s8 hours) (ab), Dec., 1023 

HANDREKE, OTTO-LUDWIG. See LACK, HELLMUTH 

HARADA, TOMIN, and ISHIDA, MORIHIRO: Neoplasms 
among A-bomb survivors in Hiroshima: first report of 
the Research Committee on Tumor Statistics, Hir- 
oshima City Medical Association, Hiroshima, Japan 
(ab), Oct., 713 

HARAKAL, C. See OPPENHEIMER, M. J. 

HARBER, LEONARD C. See ROSENTHAL, STANLEY A. 

HARDEN, ANNEB. See MITCHELL, MARVIN L. 

HARDER, J.: Osseous ly mphogranulomatosis (ab), Sept., 520 

HARDING; R., STEIN, A., and MAURO, J.: Post-irradiation 
changes in peripheral white blood cells observed with 
fluorescent microscopy, Aug., 282 

HARE, WILLIAM S. The Zollinger-Ellison syndrome 
(ab), Oct., 690 

——See SLOMAN, GRAEME 

HARLEY, H. R. 'S.: The radiological changes in pulmonary 
venous hypertension, with special reference to the root 
shadows and lobular pattern (ab), Dec., 1007 

HARRIS, G. B. C., NEUHAUSER, E. B. D., and GIEDION, 

ANDRES: Total anomalous pulmonary venous return 
below the diaphragm. The roentgen ne in 
three patients diagnosed during life (ab), July, 150 

——See NOONAN, JACQUELINE A. 

HARRIS, H. WILLIAM. See TROMBOLD, JOHN S. 

HARRIS, Ww. ROBERT. See BOBECHKO, W.P. 

HARRISON, EDGARG., Jr. See PEREZ, ‘PATRICIO E 

HARRISON, FRANK. See ARNOLD, MARY C. 

HARROW, BENEDICT R., and SLOANE, JACK A.: Poly- 
cystic renal disease with renal and splenic artery an- 
eurysms (ab), Aug., 335 

HART, D. See METZ, J. 

HARTWEG, H., and GOERLICH, R.: 


cy ndrome (ab), July, 155 


Concerning the Peutz 


HATCH, M.H. See ‘AINSWORTH, E. 5. 
HAURANL FARID L., REPPLINGER, EVALYN, and TOC- 
ANTIN S, L. M.: Attempts at transplantation of human 


bone marrow in patients with acute leukemia and other 
marrow depletion disorders (ab), Nov., 88 

HAVEN, FRANCES L. See ROGERS, TERENCE A. 

HAVERLAND, LOREN H., and GOWEN, JOHN W.: Physio- 
logical vigor as a factor in radiation reduction of lifetime 
fertility of mice (ab), Nov., 889 

HAWLEY, CHAPIN, MENDEZ, FERNANDO L., and 
a ELMER R.: bronchography, 


Oct., 632 
meer }. L.: The early estimation of the results of treat- 
nt for c: eects (ab), July, 166 
HAYDEN, HENRIETTA S. See HAMMONDS, EVERETT E. 
HAYFORD, FRANKLYN C. See MAGBITANG, MELCHOR 


HAYLES, ALVIN B., DAHLIN, DAVID C., and COVENTRY, 
MAR K B 


Osteoge nic sarcoma in children (ab), Aug., 


Television 


HAYMAKER, W.E. See JOHNSON, H. A. 
HEAD 
See also Cranium 
cancer 
treatment of head and neck cancer; Janeway lecture, 1960 
(ab), William S. MacComb, Aug., 339 


HEAD REST. See Roentgen Rays, apparatus 

HEALY, J. B.: A trial of cystamine in radiation sickness (ab), 
July, 176 

HEART 


See also Blood, circulation; Cardiovascular System; 
Pericardium 
abnormalities. See also Ductus Arteriosus 

angiocardiographic diagnosis of ventricular septal defect 
(ab), A. Castellanos et al, July, 147 

atrial septal defect (ab), M. M. Zion et al, Aug., 320 

idiopathic hypertrophic subaortic stenosis: clinical, hemo- 
dynamic, and angiographic manifestations (ab), Eugene 
Braunwald et al, Nov., 862 

impression of left atrium on superior oe a cava and sinus of 
venae cavae in mitral disease (ab), G. F. Garusi, Aug., 
320 

left ventriculo-right atrial communication: diagnosis by 
clinical, hemodynamic and angiographic methods (ab), 
Eugene Braunwald and Andrew G. Morrow, Oct., 678 

percutaneous retrograde thoracic aortography and levo 
cardiography (ab), P. Thurn et al, Sept., 515 

septal defect between left ventricle and right atrium diag 
nosed by cardioangiography (ab), Bjorn Nordenstrom 
and Carl-Olof Ovenfors, Sept., 512 
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HEART abnormalities—cont. 

—tetralogy of Fallot with anomalous tricuspid valve sim- 
ulating pulmonary stenosis with intact septum (ab), 
Henry N. Neufeld et al, Oct., 678 

—transposition of great arteries: a correlation of clinical, 
phy: ~* a autopsy data (ab), Jacqueline A. Noonan 
et al, July, 

—ventricular a 
a clinical and hemodynamic study (ab), 
Sasahara et al, July, 148 


defect with patent ductus arteriosus: 
Arthur A. 


absence. See Monsters ; 
aneurysm. See Aneurysm, cardiac 
arrest 


—circulatory arrest: manual and mechanical means for 
emergency management, Charles T. Dotter, Kurt R 
Straube and Douglas C. Strain, Sept., 426 

—use of acetylcholine-induced cardiac arrest in coronary 


arteriography; experimental study (ab), Elliot Senderoff 
et al, Dec., 1008 
calcification 


—calcification of inner wall of atrium in mitral stenosis 
(ab), Z. Svoboda and M. Sobotkova, July, 149 
—calcification of wall of left atrium (ab), J. Baeyens et al, 
Aug., 321 
catheterization 
—aortography by catheterization of right atrium: a safe and 
reliable method (ab), Alfonso Zerbi-Ortiz and William V. 
Weldon, Nov., 863 
—idiopathic hypertrophic subaortic stenosis: clinical, hemo 
dynamic, and angiographic manifestations (ab), Eugene 
Braunwald et al, Nov., 862 
—left cardiac ventriculography by means of percutaneous 
catheterization of femoral artery in diagnosis of mitral 
insufficiency (ab), G. Tori and G. F. Garusi, July, 148 
—ventricular septal defect with patent ductus arteriosus. 
a clinical and hemodynamic study (ab), Arthur A. Sasa 
hara et al, July, 148 
diseases. See also Heart, abnormalities 
—cardiotoxic thyroid and radioactive iodine (ab), Everett E. 
Hammonds et al, July, 170 
—therapeutic use of tedionctive iodine in heart disease (ab), 
Earl F. Beard et al, July, 17 
electrocardiography 
—electrocardiographic and radiological studies in hiatus 
hernia (ab), J. B. McGuinness and S. D. Scott Park, 
Oct., 686 
function tests 
—determination of cardiac output by external detection of 
radioactivity of aortic blood (human serum | 5 een 
tagged with I'3!) (ab), P. Marqués et al, Sept., 
hypertrophy 
—cardiomegaly of unknown cause occurring in family; report 
of 3 siblings and review of literature (ab), Raymond J. 
Walther et al, Oct., 677 
infarction 
—extravasation of contrast medium as roentgen criterion of 
cardiac necrosis in dogs following intracoronary injec- 
tion of Urokon (ab), M. J. Oppenheimer et al, Sept., 
513 
—studies with I'*! triolein in South African Bantu and white 
subjects, and in patients with myocardial infarction 
(ab), J. Metz et al, Aug., 346 
insufficiency 
—left cardiac ventriculography by means of percutaneous 
catheterization of femoral artery in diagnosis of mitral 
insufficiency (ab), G. Tori and G. F. Garusi, July, 148 
—significance of small pleural effusions in cardiopulmonary 
disease, and some other observations on pleural fluid in 
general (ab), Leonard Cardon, Sept., 511 
physiology 
—cineangiocardiographic studies of outflow tract in isolated 
pulmonary valvular stenosis (ab), Hamish Watson et 
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Oct., 686 
—roentgen features of normal and herniated esophagogastric 
region: problems in terminology (ab), Bernard S. Wolf, 
Aug., 323 
two cases of omental hernia of Morgagni, of which | was 
associated with hiatal hernia (ab), S. Panichi and I. Bon- 
echi, Fay 329 
sliding. See Hernia, diaphragmatic 
HERTZ, CARL HELLMUTH, and GREMMELMAIER, ROLF: 


Miniature semiconductor dose rate meter (ab), Aug., 


344 

HESS, PAUL: 
Dec., 1020 

HEUBLEIN, GILBERT W., BAKER, GERALD L., and ROY, 
ROBERT H Acute upper gastrointestinal bleeding 
roentgenologically considered. Experience at the Hart- 
ford Hospital (ab), Oct., 687 

HEYDENRYCH, J.J. See KEET, A. D., Jr. 

HIBERNOMA. See Tumors, lipoma 

ws = _P.: A ten-minute test of thyroid function (ab), 


HILBISH, "THEODORE F. Py BRAUNWALD, EUGENE 
HILGER, 'H.H. See THUR 

HILL, A. BRADFORD. See COURT BROWN, W. M. 
HILL,IANG. W. See WATSON, HAMISH 
HILLSINGER, WILLIAM R. See JACOBSON, LILLIAN E. 


during 


Hematemesis; Pregnancy, 


Postoperative parotitis and its treatment (ab), 


See also Femur 


diseases 
—hip en - in children (ab), David M. Bosworth et al, 
Sept., 521 
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-: An; wgiography in osteoid osteoma (ab), Sept., 519 

—sSODERB RG, G., and SPJUT, H. J.: Primary chondro- 
sarcoma — bone (ab), Dec., 1012 

—SODERBERG, G., SPJUT, H. J., and SUNNQVIST, O.: 
Angiography of aneurysmal bone cyst (ab), Nov., 870 
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LINDVALL, N. See LINDBOM, A. 
LING, JI-TOONG. See SCALF, RUSSELL F. 
LION, Pant Hypertrophic pulmonary osteoarthropathy (ab), 
Aug., 317 
LIPOIDS 
—cervical spine involvement in lipoid dermato-arthritis, 
William Martel, Murray R. Abell and Ivan F. Duff, 
Oct., 613 
LIPOSARCOMA. See Sarcoma, liposarcoma 
LITTLE, EARLE E., and BARNHARD, HOWARD J.: Uterine 
leiomyoma as a cause of small bowel obstruction. A case 
report of tumor eroding the intestine and flaking calcifi- 
cation into the bowel lumen (ab), July, 155 
LIVER 
See also Biliary Tract; Portal Vein 
—analysis of cardioportal circulation time by means of simul- 
taneous direct hepatic venous counting (ab), Ismael 
Mena et al, Sept., 525 
cancer 
-primary neoplasm of liver; results of radiation therapy 
(ab), Ralph Phillips and Koichi Murikami, Aug., 341 
cysts 
—renal tubular ectasia in cystic disease of kidneys and liver 
— = — J. Reilly and Edward B. D. Neuhauser, 
ug., 
diseases 
ere in liver diseases (ab), P. Ollino et al, 
Oct., 7 
roentgen enenduetion of inferior vena cava in chronic 
hepatic disease (ab), Olaf Petersen et al, Dec., 1009 
roentgenography 
—roentgenologic determination of liver volume (ab), L. Walk, 
Nov., 866 
tumors 
-hemangioendothelioma of liver with unusual roentgenologic 
findings; case (ab), George M. Davis, Dec., 1012 
wounds and injuries 
—hemobilia, Stefan C. —- Nov., 717 
LLOYD, GLYN A. S.: The “four-day Telepaque test’’ in the 
pr —— of the cals cholecystectomy syndrome (ab), 


Jul 
LLOYD, RALPH S. See SUIT, HERMAN D. 
LLOYD- ROBERTS, G. C.: Suppurative arthritis of infancy. 


Some observations upon prognosis and management (ab), 


Nov., 868 

LOCK, FRANK R., GREISS, FRANK C., and BLAKE, DAMON 

.: Stage I carcinoma of the uterine cervix. Comparison 

of results with variations in treatment (ab), Nov., 879 

LODIN, HERMAN: Contrast medium accumulation in para- 
aortic lymph nodes during lumbar aortography. Report 
of a case (ab), Dec., 1009 

LOEVINGER, R., KARZMARK, C. J., and WEISSBLUTH, 
M Radiation therapy with high-energy electrons. 
Part I. Physical considerations, 10 to 60 Mev, Dec., 


906 

LOEWENTHAL, L. J. A., and PIENAAR, A. S.: Elastosis and 
cutaneous irradiation injuries (ab), Oct., 712 

LOGIE, LORENC. See BROWN, W. LYNN 

LONGIN, F.: Localized, unilateral radiolucent lung (ab), Oct., 


676 

LONGITUDINAL SINUS 

—angiography of superior sagittal and transverse sinuses 

(ab), Leon Morris, Aug., 31 

LOOGEN, F., and VIETEN, H.: Atypical symptomatology of 
aortic arch atresia due to additional vascular anomalies 
(ab), Oct., 680 

LORD, JERE W., Jr. See STEINBERG, ISRAEL 

LORENZ, W. See GOLDMAN, S. 

LOWE, K.G. See WATSON, HAMISH 

LOWMAN, ROBERT M., and BLOOR, COLIN M.: The design 
of metallic tip cathethers, Sept., 493 

——See BLOOR, COLIN M. 

——See HUKILL, PETER B. 

LOWREY, GEORGE H. See SPAFFORD, NORMA R. 

LOWY, PETER H. See KEIGHLEY, GEOFFREY 

a ANDERS. See BORGSTROM, KARL- 


LUNGS 
See also Bronchi; Pleura; Respiratory Tract; etc. 
abnormalities 
—value of angiocardiography in oy of pulmonary abnor- 
malities (ab), Paul Janin, July, 
abscess 
lung abscesses secondary to adrenal ges hormone therapy 
(ab), H. Faust and W. Richter, Oct., 
blood supply. See also Arteries, nt a Embolism, 
pulmonary; Veins, pulmonary 
—effects of pulmonary hypertension on tracheobronchial 
tree (ab), Jesse E. Edwards and Howard B. Burchell, 
Aug., 314 
radiological changes in pulmonary venous hypertension, 
with special reference to root shadows and lobular pattern 
(ab), H. R. S. Harley, Dec., 1007 
calcification 
—calcified guinea worm simulating intrapulmonary calcifica- 
tion (ab), M. C. Reinhard, Jr., Dec., 1008 
—ossifying pneumonitis and calcinosis; case (ab), Constantine 
Soter et al, July, 144 
calculi 
—pulmonary alveolar microlithiasis demonstrated by biopsy 
(ab), R. Israel-Asselain et al, Oct., 676 
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—bronchial carcinoma: lobar oa of lesions in 250 radiological appearances of cases published in the lite . 
cases (ab), L. Henry Garland, Nov., ture and report of 15 mew cases (ab), itera. 


—bronchogenic carcinoma: a second look at cell type (ab), 
William Umiker and A. James French, Nov., 877 
—combined therapy of inoperable lung carcinoma with 5- 


fluorouracil and irradiation (ab), Forrest M. Willett 
et al, Nov., 877 

—extended resection of bronchogenic carcinoma: a reap- 
praisal and suggested plan of management (ab), G. H. 


Lawrence et al, July, 172 
—functional effect of pulmonary irradiation (for carcinoma of 
breast or lung) (ab), Maurice Sutton, Aug., 349 
—inoperable cancer of bronchus treated by megavoltage x- 


ray therapy (ab), Robert Morrison and Thomas J. 
Deeley, Nov., 878 
—large-scale mass x-ray campaigns: a survey (ab), Myer 


Goldman, Oct., 677 

—radiotherapy in thoracic neoplasms (ab), 
Nov., 877 

—response of pulmonary and soft-tissue metastases from car- 
cinoma of thyroid to radioactive iodine therapy (ab), 
Simon Kramer and Joseph P. Concannon, Aug., 346 

—spontaneous pneumothorax secondary to pulmonary metas- 
tases; 2 cases (ab), P. L. Michelassi and S. Sbragia, 
Dec., 1006 

—value of periodic mass chest roentgenographic surveys in 
detection of primary aaa carcinoma in Norway (ab), 
Herman Hést, Nov., 859 

cavitation. See Tuberculosis, 

collapse 

—diagnosis of atelectasis on chest film (ab), 
D. Torrance, Dec., 1005 

diseases. See also Pneumoconiosis; Tuberculosis, Pulmonary 

—bronchography in infantile pneumopathies (ab), Alejandro 
A. Castro Franco, Oct., 674 

—non-collapsing air-filled esophagus in diseased and postopera- 
tive chests (ab), Gunnar Blomquist and Paul S. Mahoney, 
Nov., 864 

—pleuropulmonary manifestations of systemic lupus erythe- 
matosus (ab), Donato Alarcén-Segovia and Donato G. 
Alarcén, Nov., 861 


Ralph Phillips, 


Pulmonary, cavitation in 


W. Bessler and 


—pneumopathies ‘in chronic evolutive polyarthritis (ab), 
E. C. Bonard and H. Vasey, July, 145 

—proteinosis. See Proteinosis 

—pulmonary manifestations of Boeck’s sarcoid (radiographic 


and stratigraphic observations) (ab), G. Porro and 
Pierotti, Aug., 317 
—pulmonary manifestations of pancreatitis (ab), David M. 


Roseman et al, July, 145 

—pulmonary manifestations of tuberous sclerosis of Bourne- 
ville: an anatomicoclinical observation (ab), J. Roujeau 
and R. Morel, Dec., 1007 


—stages of pulmonary sarcoidosis (ab), K. Wurm, Nov., 


859 

—xeroderma pigmentosum blastomatosum malignum with 
pulmonary metastasis (ab), Hellmuth Lack and Otto- 
Ludwig Handreke, Oct., 676 

edema 

—experimental pulmonary edema (ab), Karl-Eric Borgstrém 
etal, July, 145 

effects of irradiation 

—functional effect of pulmonary irradiation (ab), Maurice 
Sutton, Aug., 349 

—x-ray diagnosis of radiation injuries of lung (ab), H. Lich- 
tenstein, Aug., 349 

emphysema. See Emphysema, pulmonary 

fibrosis 

—tradiological examination in pulmonary fibrotic lesions 


ab), F. Fugazzola, Aug, 315 
infarction 
—unusual clinical and roentgenographic features of pulmonary 
infarction (ab), Yogesh C. Arora et al, Aug., 315 
pathology 
ossifying pneumonitis and calcinosis; case (ab) 
Soter et al, July, 144 


Constantine 


physiology 
radiological lung-function studies (ab), R. E. Steiner et al, 
Nov 5S 
some aspects of pulmonary dynamics revealed by concur- 


rent roentgen kymography of spirometric movements and 
diaphragmatic excursions, Elliott C. Lasser, Sept., 444 
roentgenography. ‘See also other subheads under Lungs 
—air space studies with special reference to emphysematous 
air space (ab), Oren A. Beatty, Dec., 1005 
benign subpleural lymph node appearing as a pulmonary 
“coin” lesion, Harry B. Greenberg, July, 97 
localized, unilateral radiolucent lung (ab), F 
676 
roent genologic 
C. Diner 
564 
~——skin tumor as cause of nodular chest density; 
E. P. Gelvin, Oct 
—solitary coin lesions of lung (ab), 
Billy P. Sammons, Oct., 675 
upper lobe lesion-——old or new, with reference 
aspe rgillosis (mycetoma) (ab), Beatty H. Ramsay 


Longin, Oct., 

manife stations in lungs in milk allergy, Wilma 
Kniker and Douglas C Heiner, Oct., 

case (ab), 

675 

William O. Pischnotte and 


to case of 
Oct., 
675 
vertical fissure line (ab), 
tuberculosis. See Tuberculosis, 


Lawrence A. Davis, Sept., 510 


Pulmonary 


Eric 
and E. Kathleen Abbott, Sept., 511 te M. Bateson 


—progressive respiratory insufficiency, bullous emph 
and diffuse pulmonary leiomyomatosis (: ysema, 
al, Oct., 676 . : . cab). 5. Delarue et 

—_— ulmonary eosinophilic granuloma (ab), c 

Pp ge wy Bag pt gr ( Richard I. Mazze 

—three-step method for diagnosis of solitary 
—— Say’ L. Henry Garland, Nov., 860 

vital capacity. See Vital oe 

LUPUS ERYTHEMATOSUS 

—initial respiratory manifestations of sy ag iupes eryth 
matosus; 3 cases (ab), J. Vidal et al, Aug., ss 

—pleuropulmonary manifestations of aaa: lupus ery. 
yo ag . Y oeunes Alarcén-Segovia and Donato 6. 

Alarcén, Nov., 
LUSHBAUGH, C. a ‘SUTTON, J., and RICHMOND, Cc. R.: 
The question of electrolyte loss in the intestinal death 
aT arome ot radiation damage (ab), Dec., 1024 


pulmonary 


LYMP 
—benign subpleural lymph node appearing as a 
“erin” lesion, Harry B. Greenberg, ‘hae. 97 poomy 
—contrast medium accumulation in para-aortic lymph nodes 
—— aortography; case (ab), Herman Lodin, Dec. 
1009 
diseases 
—localized mediastinal lymph node hyperplasia; case with 
roentgen findings simulating posterior mediastinal neuro. 
fibroma (ab), Isadore Katz and Roman Dziadiw, July, 
147 
—lymphosarcoma, reticulum-cell sarcoma, and giant follic. 
ular lymphoma: long term results Mata radiation 
therapy (ab), J. C. Cook et al, Aug.,, ‘ 
LYMPHANGIOSARCOMA. See aes tog 
LYMPHATIC SYSTEM 
—apparatus for controlled infusion of saline in angiography 
and contrast medium in lymphography (ab), B. Clementz 
and T. Olin, Dec., 1016 


ES 


LYMPHEDEMA. | See Arms, edema 
LYMPHOCYTES 
See also Leukemia 
—immunologic response to lymphocytic choriomeningitis 


virus in lethally irradiated mice treated with bone marrow 
b), Delta E. Uphoff and Victor H. Haas, Oct., 715 
LYMPHOGRANULOMA ATOSIS. See Hodgkin's Disease 
LYMPHOGRAPHY. See Lymphatic System 
LYMPHOID TISSUE 
—large volume irradiation, immunity response and bone-mar- 
row replacement: a symposium. III. L ymphoid tissue 


replacement (ab), H. E. M. Kay, Aug., 352 
LYMPHOMA. See Lymph Nodes, diseases; Tumors, lym- 
phoma 
LYMPHOSARCOMA. See Sarcoma, lymphosarcoma 


LYONS, HAROLD A. See ARORA, YOGESH C 


M 
MCAFEE, JOHN G., and TAXDAL, DAVID R.: Comparison 


of radioisotope scanning with cerebral ans giography and 
air studies in brain tumor ae Aug., 207 
——See WAGNER, HENRY N., 
McCABE, BRIAN F., and MAGI LSKI, JOHN E.: Carcinoma 
of the larynx: comparative experience in the manage- 
ment of 951 limited lesions (ab), Oct., 703 


MacCOMB, WILLIAM S.: Treatment “ L and neck cancer. 


Janeway lecture, 1960 (ab), Aug., 
McCORMAC , KENNETH. See SHELINE, GLENN E. 
mero Ee go "ALVIN C. See TROMBOLD, JOHN S. 
MacDONALD, A. F. See HADLEY, <t 
MeDONNELL, M.J. See STEINER, R 
MacEWAN, D. W., and DUNBAR, J. ry Radiologic diagnosis 


of ri of the colon in children, Aug., 196 

DUNBAR, J. S., and MURPHY, D. R.: Isolated tracheo- 
e sophia al fistul: a demonstrated by cinefluorography (ab), 
Oct., 

ee DUNBAR, J. SCOTT 

McFEE, ARTH URS. See eo’ NORMAN B. 

McGAVRAN, MALCOLM H., and PADY, HERBERT A.: 

a ere of ao A study of twenty- 
ight cases (ab), 5 





July, 159 
McGINNIS, KENNETH — EYLER, WILLIAM R., and 
VAREZ, HERNAN, Jr.: Cardiac laminagraphy, Oct., 


553 
McGLOTHLAN, ARTHUR B. (obit), Oct., 665 
McGOON, DWI IGHT C. See NEUFELD, HENRY N. 
McGUINNESS, J. B., and PARK, S. D. SCOTT: Electrocardio- 


ge © radiological studies in hiatus hernia (ab) 


68! 

McILRAITH, JAMES D. See FLEMING, wrasse H. 

oe RG DONALD G- See KENT, STANLE Yw 

McKA Stdae e MENDL, KARL S: 

MacKEL AR, ALASDAIR, and STEPHENS, a. DOUGLA 
Vesical diverticula 5 children (ab), July 

McKELWAY. yey See FRICK, HENRY CLAY, II 

McKENNA, P. See OPIT, L. J 

McLAUGHLIN, WILLIAM L.: 
ploying ‘irate film 
Dec., 102 


Megaroentgen dosimetry em- 
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McMULLER, FABER F., Jr.. GLASS, HENRY GOODWIN, 
, nd CORNELIUS, EUGENE: Percutaneous retrograde 
selective x pay A (ab), Aug., 320 
McRAE, DONALD L.: Diagnostic x-ray exposures: 
road (ab), oe pt., 529 
MADELL, SAMUEL i, and ELKIN, MILTON: 
cholecystography (ab), Aug., 32 
MADOFF, IRV NG M. See WALTHER, RAYMOND J. 
MAGBITANG, TMELCHOR g., HAYFORD, FRANKLYN C., 
and BLAKE, JAMES M.: Dilated azygos vein simulating 
a a mediastinal t —. Report of a case (ab), July, 152 
MAGIELSKI, JO See McCABE, BRIANF. | 
MAGNESIUM, PADIOACTIVE. See Radioactivity, 
magnesium 
MAGRINI, M._ See GHIGO, M. 
MAHAN, PARKER E. See ROGERS, TERENCE A. 
MAHONEY, PAUL S. See BLOMQUIST, GUNNAR 
MAIER, JOHN G._ See BARRETT, O’NEILL, Jr. 
MALABSORPTION SYNDROME 
_correlation of radioactive and chemical fecal fat in different 
a syndromes (ab), B. LD. Pimparkar et al, 


MALEK. S,, *RELAN, A., and KOLC, J.: 


_ ntgenography; experimental 


MALKINSON, FREDERICK D. See (GRIEM, MELVIN L. 
MALOV, G. A. See GABELOVA, N. 

MALVIN, RICHARD L. See WOODR UFF, MARVIN W. 
MANDEVILLE, F. B. See MEREDITH, JOHN M 
MANDIBLE. See Jaw 


the middle 


Rapid 


radio- 


Thoracic duct in 
study (ab), Oct., 


MANDONNET, | rn DECROIX, G. 

MARCHAND AUL. See SLEGGS, c.A. 
MARCHESANT SYNDROME. See F ingers and Toes 
MARCHETTA, F. See SHEEHAN, F. RICHARD 


MARGULIS, ALEXANDER R. See GRAYSON, TED 

MARQUES, P., GERAUD, J., BRU, A., and BES, A.: Determi- 
nation of the cardiac output by extern: al detection of radio 
activity of the aortic — (human serum albumin tagged 
with I'3!) (ab), Sept., 52. 

MARSHAK, RICHARD H., ‘and GERSON, ARNOLD: Cathar- 
tic colon (ab), July, 156 

—see GINZBURG, LEON 

—see ge yh "JOHN E. 

—See SOM, X L. 

—woOlF, ‘BERNARD S., COHEN, NATHANIEL, and 
JANOWITZ, HENRY D.: Protein-losing disorders of the 
rastrointestinal tract: roentgen features, Dec., 893 

MARTEL, WILLIAM, ABELL, MURRAY R., and DUFF, IVAN 
F.: Cervical spine involvement in lipoid dermato-ar- 
thritis, Oct., 613 

—and DUFF, IVAN tie 
thritis, Nov., 

MARUYAMA, YOSH. van SCHUNK, HERBERT 

MARVIN, JAMES F. See ACKERMAN, NORMAN B. 

MASCH, FRITZ: Clinical aspects, therapy, and prognosis of 
malignant testicular tumors and their recurrences (ab), 
Oct., 703 

MASINI, é. C.: Altered esophagogastric junction in the presence 
of gastrectomy and gastro-entero-anastomosis (ab), Dec., 


1010 
MASS SURVEYS. See 


Pelvospondylitis in rheumatoid ar- 


Lungs, cancer; Tuberculosis Pul 


monary, mass roentgenologic surveys 
MASSON, G. See DU BERGER, R. L. 
MASTECTOMY. See Breast, cancer 
MASTOID 
See also Mastoiditis 
cancer 
cancer of middle ear and mastoid (ab), Henning Sorensen, 
Oct., 702 
MASTOIDITIS 


—roentgen diagnosis of mastoiditis in newborn infants and 
—- he to their second year (ab), V. Rajner et al, 


MATSON. ‘DONALD D., and CROFTON, FRANCIS D. L.: 


Papilloma of the choroid plexus in childhood (ab), Oct., 


nine ‘CROFTON, FRANCIS D. L. 

MATTSSON, O., PERMAN, GUNVOR, and LAGERLOF, H.: 
The small intestine transit time with a physiologic con 
trast medium (ab), Oct., 690 


MAUDERLI, WALTER. See LANE, JOHN W. 
MAUER, ELMER R. Sec HAWLEY, CHAPIN 
MAURO, 1 See HARDING, R. 
MAXILLARY SINUS 

cancer 


carcinoma of maxillary sinus following Thorotrast instilla 
tion; 3 cases (ab), Morton Kligerman et al, Nov., 889 
MAY, CARL ., D’ESOPO, NICHOLAS D., and YESNER, RAY- 
MOND: Intrathoracic hibernoma (ab), Aug., 317 
MAY, ROMULUSL. See Z 
MAYER, EDWARD H., TROSTLE, HEBERT G., , ACKERMAN, 
EUGENE, SCHRAER, HARALD, and "SITTLER, oO. 
DAYLE: ’A scintillation counter tec hnique for the x-ray 
determination of bone mineral content (ab), Nov a 874 
MAZZE, oa SELLERS, ROBERT D., MAY, OMU- 
LUS L > we IMMES, JOSEPH J., and KARLSON” KARL 
oS Pulmon: ary eosinophilic granuloma (ab), Dee., 1006 
MDALEL, Ror GA See BEARD, EARL F. 
See CALVERT, D. G. 
MEDIASTINUM 


~dysphagia lusoria presenting as a superior 
syndrome (ab), Roy Morris, Sept., 515 


mediastinal 
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lymph nodes. See Lymph Nodes 

tumors 

—angiocardiography in differential diagnosis of gt and 
mediastinal tumors (ab), Israel Steinberg, July, 146 

—dilated azygos vein simulating mediastinal tumors; case 
(ab), Melchor H. Magbitang et al, July, 152 

—idiopathic azygos phlebectasia simulating mediastinal tumor, 
Wilhelm Z. Stern and Allan E. Bloomberg, Oct., 622 

—localized mediastinal lymph node hyperplasia; case with 
roentgen findings simulating posterior mediastinal neuro- 
fibroma (ab), Isadore Katz and Roman Dziadiw, July, 
147 


—mediastinal tumers during childhood (ab), J. Lackner, Sept., 
512 
neurogenic tumors of mediastinum: clinicopathologic study 
(ab), Lewis S. Carey et al, July, 146 
neurogenous neoplasms of mediastinum (ab), 
oon and Murray R. Abell, Nov., 862 
is 


Harold A. 


—— ake CARBAJAL, P., and BAKER, 
: Value of lary ‘ngography in vocd al cord tumors, 
= 
MEGACOLON. See Colon, dilatation 
MELANIN 
pigmentation 


concerning the Peutz syndrome (ab), H. Hartweg and R. 
Goerlich, July, 155 

MELANOMA. See Tumors, melanoma 

MELENA 

hematemesis and melena: their early radiological investiga- 
tion (ab), G. N. Cheats et al, Nov., 864 

MELLINKOFF, SHERMAN See MENA, ISMAEL 

MELOT, G. J., and DOTVLIEGE. R.: Aid of the radiologic 
examination in the differential diagnosis of exophthalmos 
(ab), Oct., 672 

MEMORIAL —_—- Association of University Radiologists, 
Sept., 

MENA, ISMAEL, BENNETT, LESLIE R., REYNOLDS, 
TELFER B., REDEKER, ALLAN G., and MELLINKOFF, 
SHERMAN M Analysis of cardioportal circulation 
time by means of simultaneous direct hepatic venous 
counting (ab), Sept., 525 

MENDEZ, FERNANDO L. See HAWLEY, CHAPIN 

MENDL, KARL, McKAY, J. M., and TANNER, CLIVE H.: 
Intramural diverticulosis of the oesophagus and Roki- 
tansky-Aschoff sinuses in the gall-bladder (ab), July, 153 

MENINGES 

hemorrhage 
—subarachnoid hemorrhage in meningioma of lateral ventricle 
(ab) Harden M. Askenasy and Albert D. Behmoaram, 
Oct., 670 
tumors 
subarachnoid hemorrhage in meningioma of lateral ventricle 


(ab), Harden M. Askenasy and Albert D. Behmoaram, 
Oct., 670 
~visceral metastasis from a meningioma; case (ab), Peter B 


Hukill and Robert M. Lowman, Sept., 524 
MENINGIOMA. See Meninges 
MENISCUS. See Semilunar Cartilages 
MERCADO, H. See CASTELLANOS, A. 
MERCAPTOETHYLGUANIDINE 
protection of mice against radiation by 2-mercaptoethyl- 
guanidine and its disulfide (ab), Emanuel E. Schwartz 
and Bernard Shapiro, Dec., 1024 
radiation-induced changes in gastrointestinal function of 
-_ and their prevention by chemical _ ans, Emanuel 
Schwartz and Bernard Shapiro, July, 83 
MEREDITH, JOHN M., MANDEVILLE, F. B., and KAY, 
SAUL: Osteogenic sarcoma of the skull following roent 
gen-ray therapy for benign pituitary tumor (ab), Aug., 
349 
MESOTHELIOMA. See Tumois, mesothelioma 
MESSE, G. See BIAGINI, C. 
MESZAROS, WILLIAM fr: and RICH, FREDERICK M.: 
Cholecystography with Bunamiodyl (ab), July, 157 
—and SISSON, MELVIN: Myelofibrosis, Dec., 958 


METABOLISM. See Carbohydrates; Fat; ete 
METASTASES. See Cancer, metastases; Meninges, tumors; 
Xeroderma pigmentosum 
METATARSUS 
fractures 


fractures at tuberosity of fifth metatarsal bone in children 
(ab), Herbert Miissbichler, July, 161 
METZ, J., ANTONIS, A., BERSOHN, I., and HART, D.: 
Studies with I!*! triolein in South African Bantu and white 
reser? one in patients with myocardial infarction (ab), 


MEYER, “i. St, BUSCH, G., and DORFFEL, E. W.: Contri 
bution to the problem of ‘‘cerebral pseudotumor’ and 
of an eneeren oral calcification (ab), Nov., 858 

MEYER, JOHN S. See BAUER, RAYMOND 

MEYER, WILLIAM HENRY (obit), Sept., 505 

MEYEROWITZ, B. R.: Appendicular calculi (ab), Aug., 326 

MEYERS, HARVEY i, and JACOBSON, GEORGE: Death 


following intravenous carbon dioxide angiocardiography, 


Aug., 20 

MEYERS, PHILLIP H. See POCHACZEVSKY, RUBEM 

MICHAUD, NORMAND J,., and LIEGNER, LEONARD M.: 
Apparatus and ‘technic for the administration of intra 
cavitary radioactive isotapee. Aug., 292 

MICHELASSI, P. L., and SBRAGIA, S: Two cases of spon 
taneous pneumothorax mone Bi to pulmonary metas- 
tases (ab), Dec., 1006 
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MICHELL, GEORGE: Coronary angiography (ab), Sept., 514 


——See DAVIES, J. G. 
MICROANGIOGRAPHY. See Microradiography 
MICROLITHIASIS. See Lungs, calculi 
MICRORADIOGRAPHY 
case of capillary hemangioma, with some observations on 
angiography and microangiography (ab), J. A. Veiga 
Pires, July, 152 
—osteitis deformans (Paget's disease of bone): morphologic 
study utilizing microradiography and _ conventional 
technics, Patrick J. Kelly, Lowell F. A. Peterson, David 
C. Dahlin and George E. Plum, Sept., 368 
MICROSCOPY 
post-irradiation changes in peripheral white blood cells 
Saves with fluorescent microscopy, R. Harding, A 


tein and J. Mauro, Aug., 282 
MICTURITION. See Urination 
MIETHKE, JOHN C. See JAMISON, ROBERT C. 


MILK 
—roentgenologic manifest: ations in the lungs in milk allergy, 
aoe bs Diner, W Kniker and Douglas C. Heiner, 


MILKMAN’ 'S SYNDROME. See Osteomalacia 
MILLER, C. DUDLEY. See LEUZINGER, DONN E. 
MILLS, STEPHEN D. See le RAYMOND C. 
NEON W. See ZUPPINGER, 

KON. See Iodine and lodine . toxicity 


MIROUZE, J. See VIDAL, J. 
MITCHELL; MARVIN L. HARDEN, ANNE B., and 
O’ROU RKE, MARY E.: The in vitro resin sponge uptake 


of triiodothyronine-I'*! from serum in thyroid disease and 
in pregnancy (ab), Nov., 884 
MITRAL VALVE 

—calcification of inner wall of atrium in mitral stenosis (ab), 

Z. Svoboda and M. Sobotkova, July, 149 
impression of left atrium on superior vena cava and sinus of 

venae cavae in mitral disease (ab), G. F. Garusi, Aug., 
320 

—left cardiac ventriculography by means of percutaneous 
catheterization of femoral artery in diagnosis of mitral 
insufficiency (ab), G. Tori and G. F. Garusi, July, 148 

MIXED TUMORS. See Tumors, hamartochondroma 

MOERSCH, HERMAN # See DONOGHUE, F. EDMUND 

MOLL, E. See BORNER, W. 

MOLONEY, WILLIAM ~— CRONKITE, E. P. 

MONITORING. See Atomic Bomb and Atomic Energy; Ra- 
diations, protection against 

MONSTERS 

holoacardius monster in obstetrics (ab), 
Oct., 696 

MONTANARA, A. See BIAGINI, C. 

MONTGOMERY, JOHN B., LANG, WARREN R., FARELL, 
DAVID M., and HAHN, GEORGE A.: End results in 
adenocarcinoma of the ee managed by preopera 
tive irradiation (ab), Nov., 88 

MOORE, E. B. See FLETCHER. ‘GILBERT H. 

MOREL, R. See ROUJEAU, 

MORGAGNI, Ss FORAMEN. See Hernia, ~ aphragmatic 

MORGA “ey CK. See WIGH, RUSSEL 
MORGAN, H. See DICKSON, R. _ 
MORPHINE 
width of common bile duct before and after morphine studied 
by cholegrz pby ab), Mats Jonson, Oct., 693 

MORRIS, GEORG See FIELDS, WILLIAM S. 

MORRIS, LEON: deanna of the superior sagittal and 
trans\ erse sinuses (ab), Aug., 313 

MORRIS, ROY: Dysphagia —_ prsoting as a superior 

mediastinal syndrome (ab), 5 

MORRIS, SAM E., LASSER, ELLIOTT. C., FISHER, BER- 
NARD, LEE, SIL H., and GRANKE, RICHARD C.: 
A comparative experimental approach to contrast ma 
terials in renal angiography, Nov., 764 

MORRISON, ROBERT, and DEELEY, THOMAS J.: In 
operable cancer of the — treated by megz avoltage 
x-ray therapy (ab), Nov 

MORROW, ANDREW G. See BRAUNWALD, EUGENE 

MORSE, PETER H. See GRIEM, MELVIN a 

MOSCA, LIDIO G., VANETTA de di RIENZO, NELIDA, 
SCAVINO, GIOVANNI M., and CROPPI, CARLOS je: 
Oral cholecystography and cholangiography with a new 
contrast medium (ab), Oct., 692 

mee BERNA JOHN E., MARSHAK, RICHARD H., and WOLF, 


ARD S.: Regional enteritis in children (ab), Aug., 


MOSELEY, ROBERT D., Jr.: Roentgen diagnosis of pancreatic 


Newer methods (ab) Nov., 866 


Vishnu Sarma, 


cancer 
cancer of oral cavity treated at Norwegian Radium Hospital 
(ab), Torleif Alsos, Nov., 875 
diagnostic and prognostic v alue of oral smears in radiotherapy 
of carcinoma of oral cavity and oropharynx (ab), William 
Umiker et al, Nov., 875 
MOVING-BEAM THERAPY. See Radioactivity, radiocobalt 
MOZLEY, JAMES M. See WAGNER, HENRY N., Jr. 
MUSSBIC LER, HERBERT: Fractures at the tuberosity of 
the fifth metatarsal bone in children (ab), July, 161 
MUKERJEE, ‘ P. 
MULTA GULAR BONE. See Wrist 
MURIKAMI, KOICHI. See PHILLIPS, RALPH 
MURPHY, CAROL J. See NEBEL, BERNARD R. 
MURPHY, D.R. See MacEWAN,D. W. 


INDEX 


December 196] 


MURPHY, JOHN T. See Dae, ACK R. 
MURPHY, LEONARD. See NEAL, ALAN 
MURPHY, TERRENCE rie POWSNER. LEONARD G and 
REGAN, JAMES Pseudopolyps of the cecum fros 
prereed C TU a ag ps (ab), Aug., 326 om 
MURPHY, T J. See DOBRAK, gery 
MURR YRC ¥ Stespide and the skeleton, Nov. 
MURTLAND, RICHARD L. See JOHNSON, PHILIP M. 
abnormalities 
—radiographic identification of arthrogryposis multiplex 
congenita in utero, Bernard S. Epstein, July, 108 
absence 
—congenital hypoplasia of abdominal muscles and associated 
genitourinary tract abnormalities, Richard [. King 
Arthur S. Tucker and Lester Persky, Aug., 228 
cricopharyngeal 
—cricopharyngeal dysphagia (ab), John Hampton, Oct., 673 
dystrophy. See Dystrophy, muscular 
inflammation. See Myositis 
MUSIALOWICZ, T., and ee P.: 
screening beta rays (ab), Aug., 354 
MUTILATION. 
MYCETOMA 
—upper lobe lesion—old or new, with reference to case of asper- 
— (mycetoma) (ab), Beatty H. Ramsay, Oct. 


MYELOFIBROSIS 
—diagnosis and management of myelofibrosis, myelosclerosis, 
and chronic —— leukemia (ab), A. Goldberg and D 

A. Seaton, Sept., 
a Wiitinm y 2 


The problem of 


See Fingers and Kes 


Meszaros and Melvin Sisson 


MYELOGRAPHY. See Spinal Canal Roentgenography 
MYELOMA. See Bones, marrow; Tumors, myeloma 
MYELOSCLEROSIS 
See also Myelofibrosis 
—diagnosis and management of myelofibrosis, myelosclerosis 
and chronic my — leukemia (ab), A. Goldberg and D. A 
Seaton, Sept. 
MYHILL, J. See THOMAS, I. D. 
MYOCAR IUM. See Heart 
MYOSITIS 
See also Dermatomyositis 
—symmetrical bone changes in both distal extremities with 
simultaneous myositis fibroblastica (ab), K. Reinhardt 
Nov., 871 
ossificans 
myositis ossificans progressiva (ab), M. G 
and Arthur Daniel, Aug., 332 


Varadarajan 


N 


NADAS, ALEXANDER S. See NOONAN, JACQUELINE A. 


——See SASAHARA, ARTHUR A 

NAGATANI, KEN: Diagnostic applications of radiophos 
— for eo neoplasms in otorhinolaryngology 

Oct., 

NAIR, SUMATI. "See HRUBAN, ZDENEK 

NAIRN, D. E. See OPIT, L. J. 

NASH, FRANCIS P. See SMOLIK, EDMUND A. 

NASOPHARYNX 


cancer 
serial radiography to assist irradiation of carcinoma of 
nasopharynx, Alexander W. Pearlman, Oct., 543 
technic for intracavitary irradiation of nasopharynx (ab) 
Herman D. Suit et al., Aug., 339 
lymphoid tissue , 
radiation protection for users of nasopharyngeal radium ap 
plicator (ab), Arthur T. Ward {5 , Nov., 888 
NEAL, ALAN, and MURPHY, LEO NARD: ‘Unipapillary 
kidney."’” An unusual developmental abnormality of 
the kidney (ab), Oct., 696 
NEBEL, BERNARD R., MURPHY, CAROL J., and LINDER, 
HARRI j.3 Autor: adiographic study with tritiated thy 
midine of mouse testis after 320 r and after 1000 r of 
acute localized x-irradiation (ab), Nov., 890 
NECK ! 
arteriographic study of cerebrovascular disease. II. Cere 
bral symptoms due to kinking, tortuosity, and compres 
sion of carotid and vertebral arteries in neck (ab), Ray 
mond Bauer et al, Dec., 1004 
buckling and kinking of carotid vessels in neck (ab), John 
A. Culligan, Aug., 322 
cancer , 
treatment of head and neck cancer; Janeway lecture, 1969 
(ab), William S. MacComb, Aug., 339 
NECROSIS. See Femur; Heart, infarction; 


Humerus; In 


testines; Radiations, injurious effects; Roentgen Rays 
injurious effects 
NEGROES 


studies with I!*! triolein in South African Bantu and white 
subjects, and in patients with myocardial infarction (ab) 
J. Metz et al, Aug., 346 
NEIGER, A. See WIESER, C. 
NEILL, CATHERINE A. See SABISTON, DAVID C., Jr. 


NEL LSON, D.H.: Forced inversion of ankles (ab), Nov., 871 
NELSON, FRED J  e WARRES, HERBERT L. 
NELSON, AME «+ Jr. See BERNSTINE, seCHAne L. 
NELSON, OBERT S. See DODD, GERALD D 


NEPHRECTOMY. 
NEPHROGRAPHY. 


See Kidneys, pathology 
See Kidneys, roentgenograply 





tumors 
—neuro} 
stuc 
—neuro: 
Ib 


Obe 
NERVOU 
tumors 


NETTO, | 

NEUFELI 

JA! 

Fal 

mo 

NEUHAU 
—See 

NEUROF 

NEUROF 

hemi 

ust 

(al 

NEUTRC 

effect 

ne 

ex 

histo 

(a 

—life-s 

or 

A. 

NEVIN, 

G 

th 

pe 

NEWSO 

ef 


St 


Te 
NEWTC 


NORD 
= 


NORV 


—_ 


on 





—di 


tum 


NUCI 








ber 196] 


G., and 
mM from 


M. 
ultiplex 


oCiated 
King 


673 


lem of 


asper- 
Oct 


TOsis 
id D 


isson 


rOSIS 


A 


with 
irdt 


jan 


OS 


EY 





Vol. 77 


See Iodine and Iodine Compounds 


sEPHROTOXICITY. 
TERVES 


_effect of radiation on mammalian nerve, Mary C. Arnold, 
Frank Harrison and Frederick J. Bonte, Aug., 264 
ots 
ivomparison of intraosseous vertebral venography and 
Pantopaque myelography in diagnosis of surgical con 
ditions of lumbar spine and nerve roots, Robert A 
0 Erich G. Krueger and Garrison L. Sobel, 
376 
yervous ‘SYSTEM 
_solitary plasmacytoma of petrous bone; 
logic and radiographic remission 


case with neuro 
following roentgen 


therapy (ab), Richard L. Rovit and Charles A. Fager, 
Oct., 703 
tumors . a . 
—neurogenic tumors of mediastinum: clinicopathologic 


study (ab), Lewis S. Carey et al, July, 146 

7 aearogenous neoplasms of mediastinum (ab), 
Oberman and Murray R. Abell, Nov., 862 

NERVOUS SYSTEM, SYMPATHETIC 

tumors 

—neurogenous neoplasms of og agg 9 (ab), Harold A 
Oberman and Murray R. Abell, Nov. i2 

NETTO, M. BARRETTO._ See PEREIRA, ‘6. “ARA NTE 

NEUFELD, HENRY N., IGHT c., DUSHIANE, 
JAMES W., and "EDWARDS, JESSE E.: "Tetralogy of 
Fallot with anomalous tricuspid valve simulating pul- 

monary + with intact septum (ab), Oct., 678 

NEUHAUSER, E. B.D. See HARRIS, G. B. C. 

—See REILLY, BERNARD J. 

NEUROFIBROMA. See Tumors, neurofibroma 

NEUROFIBROMATOSIS 

hemicranial aplasia with pulsating exophthalmos: an un- 
usual manifestation of von Recklinghausen’s disease 
(ab), Richard L. Rovit and Merrill C. Sosman, Aug., 313 
NEUTRONS 
effect of graded acute exposures of gamma rays or fission 
neutrons on survival in subsequent protracted gamma-ray 
exposures (ab), J. F. Spalding et al., Nov., 892 
histologic studies of neutron- and x-irradiated mouse lenses 
(ab), T. C. Evans et al, Dec., 1024 
—life-shortening in mice irradiated with either fission neutrons 
= = alt-60 gamma rays, Howard H. Vogel, Jr., Norman 
Frigerio and Donn L. Jordan, Oct., 600 

NEVIN. ‘T. NIK BUMP, WARNER S., and THUERER, 
GEORGE R.: Preoperative diagnosis of rupture into 
the duodenum of an — a anastomosis. Re 
port of a case (ab), July, 

NEWSOME, FRANCES E. “9 aaa OVERMAN, R. R.: The 
effect of homologous marrow transplantation on the 
survival of monkeys following sublethal whole-body 
radiation (ab), Oct., 715 

NEWTON, K. A., and HUMBLE, J. G.: Large volume irradia- 
tion, immunity response and bone marrow replacement: 
asymposium. I. The application of stored autologous 
bone marrow in the treatment of advanced malignant dis- 
ease. (A) Clinical aspects. (B) Hematological aspects 


- See SMITH, BLANCA 

NEWTON, WILLIAM T., and TER- POGOSSIAN, MICHEL: 
Median lethal dose for guinea pigs of cobalt 60 gamma 
irradiation (ab), Nov., 886 

NICE, CHARLES M., Jr.: A Pa experiment in small- 
bowel motility (ab), Sept., 517 

NICHOLS, RUSSELL L. See FISTER, GEORGE M. 

NICKSON, JAMES J. See GLICKSMAN, ARVIN S. 

——See LESKOWITZ, IRVING 

NICOLAI, CHARLES H. See SPJUT, HARLAN J. 

NIXON, ROBERT K. See EYLER, WILLIAM R. 

NOLAN, BERNARD, ROSS, ge A., and SAMUEL, ERIC: 
Lime-water bile (ab), Aug., 3 

NOONAN, dw QUELINE A., NADAS, ALEXANDER 64., 
RUDOLPH, ABRAHAM M., and HARRIS, G. B. C.: 
Transportation of the great arteries. A correlation of 
clinical, physiologic and autopsy data (ab), July, 149 

NORDENSTROM, BJORN, and OVENFORS, CARL-OLOF: 
Septe al defect between the left ventricle and the right 
atrium diagnosed by cz FT eae (ab), Sept., 512 

NORDYKE, ROBERT A. See BLAHD, WILLIAM H. 

See WINTER, CHESTER C. 

NORWAY 

value of periodic mass chest roentgenographic surveys in 

detection of primary bronchial carcinoma in Norway 

(ab), Herman Hést, Nov., 859 


Harold A. 


NOSE 
See also Nasopharynx 
cancer 





diagnostic applications of radiophosphorus for malignant 
neoplasms in otorhinolaryngology (ab), Ken Nagatani, 
Oct., 707 
tumors 
radiosensitivity of malignant round-cell rhabdomyosarcoma 
in nasal fossa of child, Jerome M. Vaeth and Thomas H 
att. July, 94 


NUCLEIN 
‘aaa al protection against x-radiation in = guinea-pig, 
Richard Wagner and Irving B. Joffe, July, 125. See also 


correction, Sept., 502 

desoxyribonucleoprotein thromboembolism following total 
body irradiation; case (ab), Zdenek Hruban et al, Oct., 
711 


INDEX 


1055 


genetics of human cell lines. III. Incorporation of 5- 
bromo- and 5-iododeoxyuridine into deoxyribonucleic 
acid of human cells and its effect on radiation sensitivity 
(ab), B. Djordjevic and Waclaw Szybalski, Aug., 353 

NUNN, A. H. See CHANDLER, G.N 
NUTRITION 

fat and carbohydrate metabolism in human beings: study 
of nutritional and hormonal effects (ab), Josiah Brown, 
Oct., 709 


Oo 
OBERMAN, HAROLD A., and ABELL, MURRAY R.: Neuro- 
genous neoplasms of the mediastinum (ab), Nov., 862 
OBITUARIES 
Donaldson, Samuel W., july, 128 
ohnston, Zoe Allison, Dec., 999 
cGlothlan, Arthur B., Oct., 663 
Meyer, William Henry, Sept., 505 
Perry, S. Paul, Dec., 1001 
Pierson, John William, Dec., 1000 
OBRECHT, P., and CASPERS, I.: Influence of treatment on 
lymphogranulomatosis (ab), Dec., 1019 
OBREGON ICAZA, J. L. See de ‘ARZOA ZULAICA, E. 
ema em See Monsters; Pelvis, measurement; Placenta; 
Pregnancy; etc. 
OCCIPITAL BONE 
—stereotactic diagnosis and radioactive treatment in case of 
— occipital chordoma (ab), L. Zoltan and I. Fényes 


OCHSNER, "SEYMOUR FISKE: 


See BEHNAM, A. M. 

Oo NO See BULKLEY, GEORGE J. 

ODDI’S SPHINCTER. See Sphincter Muscles, Oddi's 

ODDIE, T. H., RUNDLE, F. F., THOMAS, I. D., HALES, L., 
and CATT, B.: Quantitative observations with the 
thyroxine suppression test of thyroid function (ab), 
July, 170 

——See THOMAS, I. D. 

OELSSNER, WILHELM, PFEIFFER, JOACHIM, and BUT- 
TENBERG, HELMUT: —— in the region 
of the hip joint (ab), Aug., 

O’LACO, JULIO P. See AMBERG. JOHN R. 

OLEIC ACID 

—radiation-induced changes in gastrointestinal function of 
mice and their prevention by chemical means, Emanuel 

E. Schwartz and Bernard Shapiro, July, 83 
OLIN, T. See CLEMENTZ, B. 
OLIVE OIL 


—postirradiation protection of x-irradiated mice with olive 


Diverticulosis of the appen 


oil c—. o_— K. Ashikawa and Orland K. Anderson, 
Nov., 89 
de OLIVEIRA, AMARINO. See PEREIRA, O. ARANTES 
OLIVER, R. See 7 E. J. 





See LAJTHA, L . G. 
OLLINO, P., FARINET, G., and FIANDESIO, D.: 
isotopograph in liver dises ases (ab), Oct., 705 
O’LOUGHLIN, BERNARD J. See JAMISON, ROBERT Cc. 
OMENTUM 
hernia 
—two cases of omental hernia of Morgagni, of which 1 was 
associated with hiatal hernia (ab), S. Panichi and I. 
Bonechi, Aug., 329 
OPIT, L. J., McKENNA, K. P., and NAIRN, D. E.: 
renal injury (ab), Oct., 697 
OPPENHEIMER, M. J., HARAKAL, C., SHERWIN, R., HOW- 
DEN, L., WINT TERS, w., and STAUFFER, H. M.: 
Extravasation of contrast medium as roentgen criterion 
of cardiac necrosis in dogs following intracoronary injec- 
tion # Urokon (ab), Sept., 513 
OPTIC CANAL 
aes of the optic foramen in Crouzon's disease (cran- 
iofacial dysostosis) (ab), Nicolas Blatt et al, Sept., 


508 
ORBIT 
tumors 
unilateral exophthalmos; case with demonstration of in 
traorbital tumor by orbital pneumotomography (ab), 
oae S. Bottomley et al, Oct., 672 
ORIE, N.G. M. See TEN HAVE, H. 
OROPHARYNX. See Pharynx 
O’ROURKE, MARY E. See MITCHELL, MARVIN L. 
OSBORNE, G., SAVAGE, PAUL T., and STRANGE, S. L.: 
One hundred consecutive cases of dysphagia: some prob 
lems in diagnosis (ab), Sept., 516 
ee a ROBERT R. See LIEBOW, IRVING M. 
os OD, EDWIN E.: The threshold dose of P*? for leukemic 
cells of the ly mphocytic and granulocytic series (ab), July, 


171 
OSSIFICATION. See Cartilage; 


M yositis ossificans 


The radio 


Closed 


Knee; Lungs, pathology; 


OSTEITIS 
deformans 
osteitis deformans (Paget's disease of bone): morphologic 
study utilizing microradiography and _ conventional 


Kelly, Lowell F. A. Peterson, David 


Plum, Sept., 368 


technics, Patrick J 

C. Dahlin and George E 
OSTEOARTHROPATHY 
hypertrophic pulmonary 

hypertrophic pulmonary osteoarthropathy (ab), G. Lion, 


Aug., 317 
OSTEOGENESIS IMPERFECTA. 


See Bones, fragility 








1056 


OSTEOLYSIS 
—massive osteolysis of bone; report of fatal case with tem- 
porary reconstitution of affected bone following irradia- 


tion (ab), John M. Fiore and William T. Smyth, Sept., 
518 
OSTEOMA. See Tumors, osteoma 


OSTEOMALACIA 
—Milkman’s syndrome; 5 cases of severe osteomalacia fol- 
— gastric surgery (ab), R. L. Du Berger et al, Aug., 


OSTEOMYELITIS 
See also Spine 
—soft-tissue changes and radiological early diagnosis of acute 
osteomyelitis in children (ab), A. Giedion, Sept., 518 


OSTEONEPHROPATHY. See Dwarfism, renal 
OSTEOSARCOMA. See Sarcoma, osteosarcoma 
OSTEOSCLEROSIS 


osteosclerotic bone changes in primary hyperparathyroidism 
with renal failure (ab), M. R. Wills et al, Dec., 1013 
—solitary dense vertebral body, John M. Dennis, Oct., 618 
fragilis 
or form of Albers-Schénberg disease in early infancy 
ab Cvibah, Nov., 868 
OSTROLENK, DAVID G. See FORDE, WILLIAM JOHN 
OSTRUM, BERNARD J., and SODER, PARRY D.: Peri- 
arteritis nodosa complicated by spontaneous perinephric 
ne Roentgenographic — in three cases 
nd a review of the literature (ab), N 872 
OSTURK, CAHIT H. See ZAINO, COSTANTINO 
See also Gonads 
determination of ovary dose in diagnostic roentgen pro- 
cedures (ab), Finn Devik et al, Aug., 350 


cancer 
primary cancer of ovary: analysis of 349 cases (ab), Stan- 
ley W. Kent and Donald G McKay, Nov., 881 


—radiation therapy of primary carcinomas of ovary (ab), 
Alois Beutel and Willi Ernst Adam, Aug., 342 
effects of irradiation 
—progress of medical science. Gynecology and obstetrics. 
——— safety in 9 gynecologic practice (ab) 
Payne, Nov., 88 
OVENFORS. ‘CARL. OLOF. See NORDENSTROM, BJORN 
OVERALL, JOHN E. See BROWN, W. LYNN 


OVERMAN, R.R. See NEWSOME, FRANCES E. 
OWEN, +s =, Jr. ~ RAGEN, PATRICK A. 
OWEN, G. M e JAMES, W. R. L. 


OWENS, GUY. “See KILLEN, DUNCAN A. 
OWSLEY, WILLIAM C., Jr.: A simple device for rapid copying 
of roentgenograms ab), July, 166 
OXYGEN 
changes of renal oxygen availability during Urokon and 
Hypaque aortography (ab), Duncan A. Killen and Guy 
Owens, Oct., 681 
cysteine protection against x-rays and the factor of oxygen 
tension (ab), Henry I. Kohn and Shirley E. Gunter, Nov., 
&Y1 


possible implications of recent radiobiological observations 


for tumor-dose fractionation schedules, C. W. Wilson, 
Dec., 940 

response of neoplasms to x-radiation in vivo at increased 
oxygen tension (ab Anna Goldfeder and Grace E 


Clarke, Dec., 1026 


P 
eae H. W., STROHM, CH., and KELLERMANN, TH.: 


reatment of polycythemia vera (ab), Dec., 1020 
PAGET” Ss oe E. See Osteitis deformans 
PAGLICC See BIAGINI, C. 
PAILLAS. — See DELARUE, J. 


PAIN. See Spine, diseases 


PALEY, P. See DELARUE, J. 
PALLIDECTOMY. See Brain, surgery 
PANCREAS 


diseases. See also Pancreatitis 
roentgen diagnosis of pancreatic disease 
ab), Robert LD. Moseley, Jr., Nov., 866 


newer methods 


roentgenography 
x-ray visualization of pancreas (ab), Norman J. Rubaum 
and Theodore Shohl, Dec., 1012 
tumors 
Zollinger-Ellison syndrome (ab), William S. C. Hare, Oct., 
690 
PANCREATITIS 
pulmonary eg ar of pancreatitis (ab), David M 
Roseman et al ly 
PANICHI, S., and BONECHI, Il.: Two cases of omental 


hernia of Morgagni, of which one was associated with 
hiatal] hernia (ab), Aug., 329 

PANTOPAQUE. See Spinal C ey Roentgenography 

PAPAGNANTI, L., and ROSEO, Measurements of the bone 
marrow dose in therapeutic _ diagnostic roentgen ex 
posures of infants (ab), Oc 

PAPE, LEON, BAKER, S., and ‘GILDENHORN, HYMAN L.: 
A technic for cross-calibration of x-ray units utilizing 
half-value-layer determinations, Sept., 480 

——See JACOBS, MELVILLE L. 

PAPILLOMA. See Tumors, papilloma 

PARAFFIN. See Hydrocarbons 

PARASITES. See Guinea Worm; 


loidosis; Trypanosomiasis 


Schistosomiasis; Strongy 


INDEX 


December 195) 


PARATHYROID , . 
er none changes in 4 hyper ara 
h renal failure (ab), M. Wills et al, i > + 
PARCHWITZ, HEINZ KARL. See GAUL, MARIANNE 
PARIETOGRAPHY. See Intestines, Ree g estaphy 
PARK, S. D. SCOTT. See McGUINNESS, J. B 
PARKINSONISM 
—percutaneous injection of thalamus in parkinsonism pre 
liminary report. Relief of bilateral “_ > grimaces (ab) 
Arthur Ecker and Theodore Perl, July, ; 


PAROTITIS 
a parotitis and its treatment (ab), Paul Hes 

Dec )2¢ 

PASSARO, EDWARD, Jr., and SMITH, J. P.: Congenitai 
ureteral “or in "children: a case report ( ab), July, 162 

PASTREMOLI, Pathogenesis of temporomandibular ar 
throsis: Bn Se and clinical considerations (ab), Dec 

) 


101 
PATERSON, ALASTAIR. See FINE, : ‘ene 
PAUL, R. GORDON. See WILLS, M. 
PAULSON, DONALD L., SHAW, ROBERT R., and KEE, 
JOHN L.: Recognition and treatment of esophageai 
»erforations (ab), July, 152 
FRANKLIN L.: Progress of medical science. Gyne 
cology and obstetrics. ——— safety in obstetric 
gynecologic practice (ab), Nov., 
PEARCE, CHARLES. See JOHNSON, ‘GEORGE, Jr. 
PEARLMAN, ALEXANDER W.: Serial radiogra aphy to assist 
irradiation of carcinoma of the nasopharynx, Oct., 543 
PEARSON, R. E. See WALKER, W. H. 
PECK, HYMAN. See JACHNA, "JOHN Ss. 
PEIRCE, CARLETON B. See BOUCHARD, JEAN 
PELLER, JOSEPH A. See VOLPE, ROBERT 
PELNER, LOUIS, and LEVY, ABRAHAM 7 
food bolus in the esophagus (ab), July, 153 
PELVIS 
cancer 
—osteoradionecrosis in region of hip joint (ab), 
Oelssner et al, Aug., 350 
—spontaneous femoral neck fracture following pelvic irradia 
tion; 3 cases (ab), Jerome G. Finder and Melvin Post 
Aug., 350 
measurement 
—radiation hazards to fetus from x-ray pelvimetry (ab 
W. H. Kitchen, Dec., 1022 
roentgenography. See also Pelvis, measurement 
—progress of medical science. Gynecology and obstetrics 
on safety in obstetric-gynecologic practice (ab 
ranklin L. Payne, Nov., 888 
PENDERGRASS, EUGENE P., honored, Sept., 501 
PENIS 
— Peyronie's oo ase (ab) M. G. Varadarajan, Oct., 704 
PEPTIC ULCE 
string impres a test (‘‘string test’') for lesions of upper 
digestive tract (ab), Vernon M. Smith, Dec., 1010 
ulcers of greater curvature of stomach (ab John W 
Findley, Jr., Dec., 1011 
-Zollinger-Ellison syndrome (ab), William S. C. Hare, Oct 
690 
hemorrhage from 
—emergency upper gastrointestinal examination during hema 
temesis (ab), R. Fontaine et al, Nov., 864 
hematemesis and melena: their early radiological investiga- 
tion (ab), G. N. Chandler et al, Nov., 864 
perforation 
anterior subphrenic abscess due to perforated gastric ulcer 
value of supine lateral (cross table) view (ab), R. John 
Gould et al, Oct., 689 
roentgenography. See also other subheads under Peptic 
cer 
combined radiologic and gastroscopic evaluation of gastric 
ulceration, Gerald D. Dodd and Robert S. Nelson, Aug 
177 
factors in radiological differential diagnosis of pyloric ulcer 
] The pyloric orifice simulating an ulcer (ab), A. D 
Keet, Jr., and J. J. Heydenrych, Aug., 324 
-factors in radiological differential diagnosis of pyloric ulcer 
2. A common normal prepyloric mucosal furrow simu 
lating an ulcer (ab), A. D. Keet, Jr., Aug., 324 


PAYN 


Impaction of 


Wilhelm 


pyloric channel ulcer: radiological aspects (ab), Arno W 
Sommer et al, Oct., 689 

surgical therapy F 

anastomosis ulcers in gastric resection (ab), E. de Arzta 


Zulaica, July, 154 
dumping syndrome: clinical and radiological aspects (ab 
H Cox and W. R. Allan, Nov., 865 ; 
gastrectomy and the blind-loop syndrome (ab), V. J 
Kinsella and W. B. Hennessy, Nov., 865 
therapy. See also Peptic Ulcer, surgical ‘ther: apy 
stilbestrol, phenobarbitone, and diet in chronic duodena 


uleer: a factorial therape utic trial (ab), S. C. Truelove 
july, 154 

PEQUIGNOT, G. See CARO Li 

PEREIRA, 0. ARANTES, LIVEIRA, AMARINO, ané 


Anatomicopathologic cor 


NE TTO, M. BARRETTO: - 


relation ‘in a fatal case of intestinal strongyloidiasis (4 


Dec, 1011 
PEREIRAS, RAUL. See CASTELLANOS, A. 
See GOULD, HOWA 


PEREZ, JOSEPH. ARD R. 
PEREZ, PATRICIO E., HARRISON, EDGAR G., Jr., and 
Vagal-body tumor (chemo 


eMINE, WILLIAM H.: 


dectoma of the glomus intrav: agale) (ab), Oct., 67 





Vol 77 


pERIA RTE 
—periart 
hem 
revit 
D. 
pERICAR! 
abnorma 
_conge! 
senc 
y84 
cysts 
Tirobal 
Ric! 
tumors 
—angioc 
and 
pERIOST: 


a 


pERITON 
— 


ERKINS 
P YA 


roentg 
—roen 


(a 
PHENO 
PHILLII 

(a 
—and 

lit 
PHLEBI 
PHOSP! 

p! 
PHOTO 











ber 196) 


Toidism 
13 
; 


. 


a; pre 
Ps (ab 
l Hes: 
igenita 
162 
lar ar 
» Dec 


KEE, 


hagea 
Gyne 


tetric 


assist 


on of 


cer 


ohn 
ptic 


tric 


ig 


d 








Vol 77 


pERIARTERITI S NODOSA 


—periarteritis nodosa complicated by spontaneous perinephric 


hematoma roentgenographic findings in 3 cases and a 


review of literature (ab), Bernard J. Ostrum and Parry 
D. Soder Nov., 872 

PERICARDIUM 

abnormalities 


case of complete ab 


congenital deficiency of pericardium; 
Hamilton, Dec., 


sence of left pericardium, Longstreet C 
y84 
sts 
robable pericardial cyst; 
Richard A. Jones and William F. 
tumors 
angiocardiography 
and mediastinal tumors (ab), 
PERIOSTEUM 
parosteal osteogenic sarcoma (ab), 
Aug., 330 
PERITONEUM 
-calcifications in peritoneum (ab), E 
PERKINS, HENRY T., Jr.. VERNER, JOHN V., Jr., YONE- 
AMA, TATSUO, and ESTES, E. HARVEY, Jr.: Un 
—s élinicopat hologic: al syndromes with Kaposi's vis 
ceral and related sarcomata. Report of three cases, one 
associated with thorium dioxide administration (ab), 


PERL, JuyBODORE. See ECKER, ARTHUR 

PERMAN, GUNVOR. See MATTSSON, O. 

PERMAN, V. See SORENSEN, D. K. 

PERRY, S. PAUL (obit), Dec., 1001 

PERSKY, LESTER. See KING, RICHARD L. 

PERTUSSIS. See Whooping Cough 

PESCETTO, G., VALLI, P., and REGGIANI, G.: 
— investigation in obstetric pathology (ab), 

PETERSEN, OLAF, TYGSTRUP, NIELS, and WINKLER, 
KJELD: Roentgen examination of the inferior vena 
cava in chronic hepatic disease (ab), Dec., 1009 

PETERSON, LOWELL F. A. See KELLY, PATRICK J. 

PETROUS BONE. See Temporal Bone 

PEUTZ SYNDROME. See Gastrointestinal 
Melanin 

PEYRONIE’S DISEASE. See Penis 

PFEIFFER, J., and BARKE, R.: Roentgen diagnosis of caval 
thrombosis (ab), Nov., 863 

—See OELSSNER, WILHELM 

PHANTOMS 

bone-marrow dose produced by radioactive 

scription of design and construction of phantom), 


report of unusual case (ab), 


Bethard, Aug., 321 


in differential diagnosis of pericardial 
Israel Steinberg, July, 146 


Trygve Aakhus et al, 


Balestra, Aug., 336 


Arterio- 


Aug., 


Tract, 


tumors; 


isotopes (de- 
Edward 


Holodny, Heather Lechtman and John S$. Laughlin, 
July, 1 

PHARYNX 

cancer 

—diagnostic and prognostic value of oral smears in radio 


therapy of carcinoma of oral cavity and oropharynx (ab), 
William Umiker et al, Nov., 875 
roentgenography 
oe aphic and yw ig study of larynx 
R. Sheehan et al, Oct., 673 


PHENOBARBITONE, 


and pharynx 


See Barbitai and Barbital Derivatives 
PHILLIPS, meaagg * Radiotherapy in thoracic neoplasms 
(ab), Nov 


“oe MURIKAMI, KOICHI: Primary neoplasm of the 
ver. Results of radiation Seay (ab), Aug., 34 
PHLEBECTASIA. See Veins, azyg 
PHOSPHORUS, RADIOACTIVE, "See 
phosphorus 
PHOTOGRAPHY 


megaroentgen dosimetry employing photographic film with 


Radioactivity, radio 


out processing (ab), William L. McLaughlin, Dec., 1020 
PHOTOSCANNING. See Radioactivity, radiostrontium 
PHYSICS AND PHYSICISTS 

See also Dosimeters and Dosimetry; Radiations; Radio 


activity; Roentgen Rays, physics; ete 
aa dose tables for use in radiotherapy: a survey prepared 
by Bos wy Scientific Sub-Committee of the Hospital Physi 
Association (ab), Aug., 345 
PIATT, THOMAS H. See VAETH, EROME M. 
PICK, E. J. DAVIS, R., and STACE' ,»A.J.: Radiation dose in 


cinecystouret hrogré aphy of the female (ab), July, 174 

PICKARD, C. See WATSON, HAMIS 

PICKREN, JOHN. See PINKEL, DONALD 

PIENAAR, A. S. See LOEWENTHAL, L. 

PIERCE, MILAI. See HRUBAN, ZDENEK 

PIERON, R. See DECROIX, G 

PIEROTTI, P. See PORR 

PIERSON, JOHN WILLIAM (obit), Dec., L000 

PIGGOTT, HARRY: ‘The natural history of hallux valgus 
in adolescence and early adult life (ab), Nov., 868 

PIMPARKAR, B. D., TULSKY, E. G., KALSER, M. H., and 
BOCKUS, H.L.: Correlation of radioactive and chemical 


— fat in different malabsorption syndromes (ab) 
PINHOLE ‘METHOD. See Roentgen Rays, 
PINKEL, DONALD, and PICKREN, JOHN: 
sarcoma in childre n (ab), Dec., 1019 


PINKERS, L. See LAWRENCE, G. H. 
PIRES, J. A. VEIGA Case of capillary haemangioma with 


apparatus 
Rhabdomyo 





some observations on angiography and microangiography 


(ab), July, 152 
PISAPIA, M. See BIAGINI, C. 


INDEX 





1057 


ene my WILLIAM O., and SAMMONS, BILLY P.: 
litary coin. — of the lung (ab), Oct., 675 

PITTS, TREDERIC ., Jr. See SMITH, FRANK P. 

PITUITARY BODY 


See also Pituitary Preparations; Sella Turcica 


interstitial irradiation of the pituitary (in patients with 
cancer of breast) (ab), Gordon S. Ramsay, July, 172 
irradiation 


effect of alpha particle hypophysectomy on disseminated 


cancer of male breast (ab), John I). Constable et al, 
Nov., 876 
tumors 
osteogenic sarcoma of skull following roentgen therapy 


for benign pituitary tumor (ab), John M. Meredith et al, 
Aug., 349 

resuits of treatment of hypophyseal tumors; a retrospective 
survey (ab), K. Decker and H. Lauter, July, 167 


PITUITARY PREPARATIONS 


es with antidiuretic hormone in excretory urography 


(ab), A. Richard Kendall, Aug., 333 
PLACENTA 
placental localization with use of radioactive iodinated 


human serum albumin (ab), Milton Shoss and Paul E 
Kratz, Nov., 885 
praevia 
isotope localization of placenta in suspected cases of placenta 
praevia (ab), R. D. Visscher and W. S. Baker, Jr., Nov., 
85 
premature separation 


use of femoral arteriography in assessment of bleeding in 


pregnancy (ab), Richard L. Bernstine et al, Nov., 872 
PLANINSEK, AKOB A. See DAY, EUGENE D 
PLASMACYTOMA. See Tumors, myeloma 
PLENK, HENRY P., and FUSON, ROGER B.: Modification 


of the radiation effect on tumors by cortisone in intact 


and adrenalectomized animals (ab), Nov., 891 
PLEURA 
further notes on esophageal-pleural stripe, Christian V. 


Cimmino, Dec., 974 
diseases 
pleuropulmonary manifestations of systemic lupus erythem- 
atosus (ab), Donato Alarcén-Segovia and Donato G 
Alarcon, Nov., 81 
effusion. Sce Effusions; 
foreign bodies 
slowly expanding intrapleural lesion due to foreign body; 
case (ab), John S. Trombold et al, Nov., 862 
tumors 
diffuse pleural mesotheliomas in South Africa (ab), 
Sleggs et al, Nov., 861 
PLEURISY 
with effusion 
—significance of small pleural effusions in cardiopulmonary 
disease, and some other observations on pleural fluid in 
general (ab), Leonard Cardon, Sept.. 511 
PLUM, GEORGE E. See KELLY, PATRICK J. 
PLUTONIUM 
irre a of intestine by radioisotopes (ab), M. F 
Nov., 886 
PNEUMOCONIOSIS 
nee with ultrahard x-rays in diagnosis of silicosis 
O. Zorn, Oct., 676 
PNEUMOGRAPHY 
parietography of large intestine (ab), G. C 
Aug., 326 
PNEUMONIA 
-hemorrhagic varicella pneumonia (ab), 
Victor P. DibDomenico, July, 144 
ossifying pneumonitis and calcinosis; 
Soter et al, July, 144 
PNEUMONITIS. See Pneumonia 
PNEUMOPERITONEUM 
spontaneous 
sponté on pneumoperitoneum in 
iD ery § Aug., 248 
PNEUMOTHOR 
spontaneous 
spontaneous pneumothorax 
metastases; 2 cases (ab), P. | 
Dec., 1006 
PNEUMOTOMOGRAPHY. See Orbit, tumors 
POCHACZEVSKY, RUBEM, SHERMAN, ROBERT S., and 
MEYERS, PHILLIP H.: A disposable kit for barium 
enemas, Nov., S351 
POCHIN, E. ERIC: Leukemia following radioiodine treatment 
of thyrotoxicosis (ab), Sept., 529 
POLYARTHRITIS. See Arthritis, Rheumatoid 
POLYCYTHEMIA VERA 


— — = polycythemia vera (ab), H. W 


POLYOXYETHYLENE DERIVATIVES 
emptying effect of gallbladder of Tween 80 (ab), 

Andrén and Georg Theander, Aug., 528 

POLYPI. See Tumors, polypi 

POLYSEROSITIS. See Serositis 

PONTIFEX, A. H., and LAMERTON, L. B.: Effects of pro 
tracted irradiation on the blood-forming organs of the 
ANO Part II: eae A  —— (ab), Oct., 714 


PONZA C. See AGATI, 

POOL, WINFORD ae ec WIGH, RUSSELL 
See ZAINO, COSTANTINO 
L ° 


Pleurisy, with effusion 


CA 


Sullivan 


Canossi et al, 


John G. Esswein and 


ease (ab), Constantine 


appendicitis, Benjamin 


secondary to pulmonary 
Michelassi and S. Sbragia, 


Pabst et al 


Lars 


POPPEL, MAXWELL H. 
PORCHER, P. 


See CAROLIT, J 











1058 


PORRO, G., and PIEROTTI, P.: Pulmonary manifestations 
of Boeck's sarcoid (radiographic and stratigraphic obser- 
vations) (ab), Aug., 317 
PORSTMANN, W.: Selective angiography of supra-aortic 
branches as necessary preoperative procedure for aortic- 
arch syndrome (ab), Oct., 680 
——and GEISSLER, W.: Arteriovenous fistulas of coronary 
arteries (ab), July, 151 
PORTAL VEIN 
analysis of cardioportal circulation time by means of simul 
taneous direct hepatic venous counting (ab), Ismael 
Mena et al, Sept., 525 
costal inmtraosseous venography in portal 
(ab), Robert Schobinger et al, July, 152 
gas in portal venous system, _ B. Sisk, July, 103 
POSPI ISIL, A See DIENSTBIER, 
POST, MELVIN. See FINDER, EROME G. 
POTASSIUM, RADIOACTIVE. See Radioactivity, 


POTSAID, ge at 
Nov 
a IRIE, GoRO: Paraffin base halogenated hydrocarbon 
chemical dosimeters, july. b 





hypertension 


radiopotas 


Medical progress: kineradiography 


eOiare E, R. See MELOT, G. J. 

WSNER, LEONARD G. ad MURPHY, TERRENCE J. 
PREGNANCY 

in vitro resin sponge uptake of triiodothyronine-I'*! from 


serum in thyroid disease and in pregnancy (ab), Marvin 
L. Mitchell et al, Nov., 884 
complications 
arteriographic investigation in obstetric pathology (ab), 
G. Pescetto et al, Aug., 333 
ectopic 
advanced extrauterine peopereny (ab), 
D. B. Stewart, Aug., 
extrauterine. See Fn. shel ectopic 
hemorrhage 
use of femoral arteriography in assessment of bleeding in 
pregnancy (ab), Richard L. Bernstine et al, Nov., 872 
roentgenography. See also Fetus; Pelvis; Placenta 
progress of medical science Gynecology and obstetrics 
Radiation safety in obstetric-gynecologic practice (ab), 
Franklin L. Payne, Nov., 888 
ee tt THEODORE C. See KEIGHLEY, GEOFFREY 
PRESSM DAVID. See DAY, EUGENE D 
PRESTON. NPREDERICE ‘We JACKSON, ELIZABETH JANE, 
NEGAR, GEO RGE C., and SCHREK, ROBERT: 
2 flects of alkylating drugs and combinations of x-irradia- 
ion and cortisone on tumor immunity {>> Oct., 715 
PRIEST, ROBERT J. See EYLER, WILLIAM R 
PROCAINE AND PROCAINE COMPOUNDS 
clinical evaluation of procaine and hypertonic glucose as 
= adjuncts to carotid arteriography (ab), George 
Tindall and James R. Jackson, Aug., 313 
PROIMOS, BASIL S Synchronous protection and field shap 
ing in cyclotherapy, Oct., 591 
PROSTATE 
blood supply 


perfusion of isolated prostatic circulation with radioactive 


H. G. Dixon and 


phosphorus (P* ab Behnam and John M 
Ocker, Jr., Oct., 707 
cancer 


carcinoma of prostate treatment by interstitial irradia 
tion with radivactive gold; experimental and clinical 
studies (ab), George J. Bulkley and Vincent J. O’Conor, 
Sept., 526 
vaso-seminal vesiculography in hypertrophy and carcinoma 
of prostate with special reference to ejaculatory ducts 
ab), Gunnar W. Vesthy, Nov., 873 
hypertrophy 
vaso-seminal vesiculography in hypertrophy and carcinoma 
of prostate with special reference to ejaculatory ducts 
ab), Gunnar W. Vestby, Nov., 873 
tuberculosis 
a »hic studies 
Bentzen, Oct., 700 
PROTEINOSIS 
pulmonary alveolar proteinosis; case report and review of 
literature (ab), Berkeley Slutzker et al, Dec., 1006 
PROTEINS 
See also Blood, proteins; Proteinosis 
application of radioisotopes to study of proteins (ab) 
R. A. Collet, Sept., 525 
protein-losing disorders of gastrointestinal tract: roentgen 
features, Richard H. Marshak, Bernard S. Wolf, Nathaniel 
Cohen and Henry D. Janowitz, Dec., 893 
PSEUDOALBUMINURIA. | See Albuminuria 
PUDWITZ, EK. R. See KRUCKEMEYER, K. 
PULMONARY VALV 
cinean gioc Bam studies of outflow tract in isolated 
pulmonary valvular stenosis (ab), Hamish Watson et al 
Oct., 679 
tetralogy of Fallot with anomalous tricuspid valve simulat 
ing pulmonary stenosis with intact septum (ab), Henry 
N. Neufeld et al, Oct., 678 
PULSE 
influence of different contrast media for cholegraphy on 
blood pressure and pulse rate (ab), Georg-Fredrik Saltz 
man and Karl-Anders Sundstrém, Oct., 691 
selective angiography of supra-aortic branches as neces 
sary preoperative procedure for aortic-arch syndrome 
ab), W. Porstmann, Oct., 680 


of prostatic tuberculosis (ab), Niels 


INDEX 


December 196} 


PYELOGRAPHY 
comparative study of intraosseous cavogr: iphy an 
venous pyelography in demonstration of retro 
lymphoma, F. Richard Sheehan, Ellen M 
and Franz P. Lessmann, Nov., 757 
= ——- of urography and tests of renal function ab 
G. Edling et al, Oct., 698 
early sauna nephro- urography as a test of kidney 
function, Richard L. Siggers, Sept., 452 ey 
experience with antidiuretic hormone in excretory uro 
(ab), A. Richard Kendall, Aug., 333 
eccnlaumiaiina kidney: a pathologic study of 83 nephrec 
tomy specimens (ab), Harlan J. Spjut and Charles 9 
Nicolai, Dec., 1015 
—renal cortical index obtained from urography = 
inary report (ab), P. Vuorinen et al, Aug, 33 
unusual urologic problems in infants and childees ab 
Edward B. Singleton, Aug., 335 . 
-use of Chlor-Trimeton to prevent reactions to Hypaque 
in intravenous urography (ab), Owen W. Doyle, Oct 405 
—value of dehydration in intravenous pyelography —an ex 
perimental ey (ab), J. Scott Dunbar et al, Nov., 97 
PYELONEPHRIT 
chronic + = Ale and vesico-ureteric reflux (a} 
C. J. Hodson and David Edwards, Sept., 523 
PYLORUS 
See also Stomach 
hypertrophy and stenosis 
—hypertrophic pyloric stenosis in the adult (ab), A. Trenta 
et al, Dec., 1011 
1 . See Peptic Ulcer 
PYYKONEN, L. See KOIVISTO, E. 
See VUORINEN, P. 


id intra 
Peritones 
Lessmann 


gTaph 


prelim 





Q 

QUAN, STUART H. Q., DEDDISH, MICHAEL R., and 
STEARNS, MAUS W., Jr.: The effect of preoperative 
roentgen therapy upon the 10 and 5 year results of th 
surgical treatment of cancer of the rectum (ab), Aug., 342 
QUIROGA, CARLOS: Partial persistence of the ductus arterio 


sus (ab), Dec., 1009 





R 
wa — Acromutilation of the fingers following 


e burns, Dec., 968 
RADIATION SICKNESS. See Radiations 
Roentgen Rays, injurious effects 
RADIATIONS 
See also Atomic Bomb and Atomic Energy; 
Counting; Dosimeters and Dosimetry 
tonium; Radioactivity; Radium; 
Thorium; Tritium 
Second gee pa Congress of Radiation Research, Oct 
662; Nov., 852 
effects. See also Radiations, injurious effects 
effect of L-triiodothyronine on post-irradiation fibros 
Arvin S. Glicksman, Toshio Kitagawa, Ralston R fil 
more and James J. Nickson, Nov., 709 
genetics of human cell lines. III Incorporation of 
bromo- and 45-iododeoxyuridine into deoxyribonucle 
acid of human cells and its effect on radiation sensitivity 
ab), B. Djordjevic and Waclaw Szybalski, Aug., 353 
large volume irradiation, immunity response and _ bone 
marrow replacement: a symposium Ill Lymphoid 
tissue replacement (ab), H. E. M. Kay, Aug, 352 
large volume irradiation, immunity response and bone 
marrow replacement: a symposium. IV. Considera 
tion of the theory of bone-marrow grafting as treatment 
of radiation damage (ab), L. G. Lajtha, Aug., 352 
injurious effects. See also Atomic Bomb and Atomic Energy 
Radiations, protection against; Roentgen Rays, injurious 
effects; Thorium; etc 
clinical evaluation and management of radiation accident 
exposure patients, E. R. King, July, 77 
creatinuria and fatigue in patients undergoing radiation 
therapy, Samuel S. Kurohara, Philip Rubin and Louis H 
Hempelmann, Nov., 804 
experimental studies See Radiations, effects 
irradiation damage to bowel (ab), C. I. Cooling, July, 174 
legislative aspects of radiation, Carey Brewer, July, 119 
osteoradionecrosis of mandible (ab), W. Riibe and F. Flote 
Sept., 530 
radiation accidents (ab), Eugene L. Saenger, Aug., 351 
radiation ileitis (ab), Robert H. Abrahamson, Sept., 528 
radiation leukemogenesis; an analysis of problem (ab 
P. Cronkite et al, Nov., 887 
radiological hazards to patients 
second report (ab), Oct., 709 
research grants in radiological health, Oct., 663 ; 
spontaneous femoral neck fracture following pelvic irradia 
tion; 3 cases (ab), Jerome G. Finder and Melvin Post 
Aug., 350 
study of complications in surgical and radiation therapy of 
cancer of cervix (ab), Henry C. Frick, II, et al, Sept., 524 
trial of cystamine in radiation sickness (ab) J. B. Healy 
July, 176 
protection against. See also Roentgen Ray 
against 
synchronous protection and field shaping in cyclotherapy 
Basil 5. Proimos, Oct., 591 


injurious effect 


Counters 
Neutrons 
Roentgen Rays 





Adrian Committees 


protectioB 


the film badge (ed), R. R. Newell, Dec., 995 


Vol. 77 


ADIOAC 
RADIOAC 
See a 
Tho 

- applic 
Coll 


bone-! 
war! 
Juls 
localiz 
and 
-medic 
et a 
radioa 
edit 
apparatu 
-appar 
rad 

M 
injuriou 
acti 
acti 
radiobré 
autor: 
in § 
De 
radiocal 
—effect 
45 


F 
radioca! 
distri 
tio! 
the 
Oc! 
fat al 
oO 
Oc 
radioce 
dosin 
L 
effect 
of 
an 
radioch 
diagt 
an 


A 
effect 
an 
tas 
cis 
radic 
Pa 
radiocc 
acut 
to 
10 
biol 
La 





effec 
n 


Ta 
isod 

re 

al 
life 


mo\ 
le 

V 
pre: 
s 
sert 
b 

1 
stu 


if 
f 


stu 











ber 196) 


d intra 
Titonea 
'ssMann 





ephre 
rles 


Prelim 


Ypaque 
Ct... HGR 
an ex 
v., 87 


Trenta 

















Vol. 77 


See Radioactivity 


RADIOACTIVE ISOTOPES. 
RADIOACTIVI IT : 
See also Neutrons, 
Thorotrast; Tritium 
‘a application of radioisotopes to study of proteins (ab), R. A 
Collet, Sept., 525 z 
bone-marrow dose produced by radioactive isotopes, Ed- 
ward Holodny, Heather Lechtman and John 5S. L aughlin, 
ly 
eileen of radioactive implants with image intensification 
and television (ab), J. Stevenson, July, 174 
_medical radivisotope scanning (ab), Henry N. Wagner, Jr., 
et al, Oct., 705 
radioactive disintegration constant, lambda (letter to 
editor), Robert S. Landauer, Aug., 306 : PP. 
apparatus. See also other subheads under Radioactivity 
-apparatus and technic for administration of intracavitary 
radioactive isotopes, Normand J. Michaud and Leonard 
M. Liegner, Aug., 292 
injurious eftects. See Radioactivity, radiocesium; Radio 
activity, radiocobalt; Radioactivity, radioiodine; Radio 
activity, sadieninendinah. Thyroid, hyperthyroidism 
radiobromide 
autoradiographic localization of bromide (Br*? and Br*™) 
in gastric mucosa (ab), Sven Ullberg and Rune Séremark, 
Dec., 1021 
radiocalcium 
—effect of whole-body x-irradiation on absorption of calcium 
$5 and strontium 85 from intestinal tract of rat (ab), 
F. W. Lengemann, Dec., 1025 
radiocarbon 
distribution of radioactivity after intravenous administra 
tion of 12 dimethylbenz[a Janthracene-7,12-C!' into 
the mouse tab), Herbert I. Hadler and Katharine Lee, 
Oct., 709 
fat and carbohydrate metabolism in human beings: study 
of nutritional and hormonal effects (ab), Josiah Brown, 
Oct., 709 
radiocesium 
dosimetry for a total-body irradiation chamber, Melville 
Jacobs and Leon Pape, Nov., 788 
effects of protracted irradiation on blood-forming organs 
of rat. Part II Divided doses (ab), A. H. Pontifex 
and L. F. Lamerton, Oct., 714 
radiochromium 
diagnosis and management of myelofibrosis, myelosclerosis, 
and chronic myeloid leukemia (ab), A. Goldberg and ID 
A. Seaton, Sept., 526 
effect of experimental cerebral concussion on blood volume 
and pattern of distribution of radioactive chromium-5l 
tagged red blood cells (ab), Edmund A. Smolik and Fran 
cis P. Nash, Aug., 348 
radivisotopic study of anemia in chronic renal disease (ab), 
Patrick A. Ragen et al, July, 173 
radiocobalt 
acute radiation syndrome in dogs after total-body exposure 
to a supralethal dose of ionizing radiation (Co LD 
100.88 hours) (ab), Stanley W. Handford, Dec., 1025 
biologic effect of grid cobalt-60 radiation (ab), John W 
Lane et al, Aug., 347 
Co™ isodose curves for 240° rotation, showing displacement 
of center of dose from center of rotation, Lillian E 
Jacobson, George P. Koeck, William R. Hillsinger and 
Mark E. Schwarz, July, 66 
——? in cobalt head treatment of cancer of bladder 
case (ab), A. Voutilainen and O. Alfthan, Aug., 347 
complic: ations of telecobalt therapy (ab), Raymond Sarasin, 
Sept 20 
design a second cobalt-60 unit, based on experience ac 
quired with 1,000 patients treated with first unit (ab), 
Gilbert H. Fletcher et al, Sept., 526 
design of second cobalt-60 unit, based on experience ac 
quired with 1,000 patients treated with first unit Ap 
pendix: A dose-time calculator for roentgen- and gamma 
ray beams (ab), Ernest J. Braun et al, Sept 
effect of graded acute exposures of gamma rays or fission 
heutrons on survival in subsequent protracted gamma 
ray exposures (ab), J. F. Spalding et al, Nov., 892 
isodose curves about beds of patients containing intracavitary 
radium or cobalt-60 sources (ab), William F. Barry, Jr 
and Ronald Krueger, Aug., 350 
life-shortening in mice irradiated with either fission neutrons 
or cobalt-60 gamma rays, Howard H gel, Jr., Norman 
A. Frigerio and Donn L Jordan, Oct., 600 
median lethal dose for guinea pigs of cobalt-60 gamma ir 
radiation (ab), William T. Newton and Michel Ter 
Pogossian, Nov., 886 
moving-beam therapy with cobalt 60: its adaptability to 
lesion shape to be treated (ab), Jane Howarth and C 
W. Wilson, Nov., 884 
nt position of telecobalt therapy (ab), EK. Zdansky, 
Sept., 526 
Serum changes in small primates exposed to acute whole 
| cobalt 60 radiation (ab), William G. Glenn, Deec., 
02 
Studies on radiation-induced mammary gland neoplasia in 
rat. IV. Response of females to a single dose of sub 
lethal total-body gamma radiation as studied until the 
first appearance of breast neoplasia or death of animals 
(ab), C. J. Shellabarger et al, Nov., 880 
study of fatigue and mortality in irradiated rats (ab), 
W. Lynn Brown and R. K. White, Dee., 1025 


Plutonium; Radiations; 





2H 












pr 





INDEX 





Radium; 





1059 


treatment of advanced carcinoma of bladder; report on 89 
patients treated with either 2-million-volt or cobalt-60 
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_clinical aspects, therapy, and prognosis of malignant 
testicular tumors and their recurrences (ab), Fritz 
Masch, Oct., 703 

TETRALOGY OF FALLOT. See Heart, abnormalities 

THALAMUS A 

—percutaneous injection of thalamus in _ parkinsonism; 
preliminary report. Relief of bilateral facial grimaces 


(ab), Arthur Ecker and Theodore Perl, July, 141 
THEANDER, GEORG. See ANDREN, LARS 


THIEMANN, Cone-shaped epiphyses with partial 
symptoms of the Marchesani syndrome (ab), Oct., 695 
THIGH 
tumors 


—hemangiopericytoma: angiographic findings (ab), N. Joffe, 
Aug., 32% 

THOMAS, A. J. See sone, W. R. 

THOMAS, I. D., ODDIE, T. H., HALES, I., MYHILL, J., and 
FITZSIMONS, ELIZABETH: ¥ he measurement of thy- 
roidal iodine uptake soon after therapy with radioiodine 
(ab), Oct., 706 

—See ODDIE, T. H. 

—0ODDIE, T. H., and MYHILL, J.: A diagnostic radio- 
iodine upt: > test in patients receiving antithyroid drugs 
(ab), Nov., 883 

THOMPSON, CHARLES M., DREIFUS, LEONARD S., and 
HEINTZ, HAROLD: The diagnoses in 100 cases with 

defects of the 


oy ae raphic gastric antrum (ab), 
Aug., 32 
THO. OMPSON, R. B. See TOMPKINS, M.G. 
TFOMPSON, R. C. See SULLIVAN, M. F. 
TRORACIC DUCT 
—thoracic duct in cineroentgenography; 
(ab), P. Malek, et al, Oct., 677 
THORAX 
See also Bronchi; Heart; Lungs; Mediastinum 
roentgenography. See also Lungs, roentgenography 
measurements of total absorbed irradiation in x-ray examina- 
tions of thorax and abdomen of adults with view to problem 
of leukemia (ab), S. Goldman et al, Oct., 710 
new dimensions in chest radiography (ab), Lewis E. 
and Lawrence C. Cross, July, 143 
surgery 
-non-collapsing air-filled esophagus in diseased and _ post- 
operative chests (ab), Gunnar Blomquist and Paul 5S 
Mahoney, Nov., 864 
tumors. See also Lungs, cancer 
intrathoracic hibernoma (ab), 
Ee mg manifestations of malignant lymphomatous 
disease (ab), Archie H. Carmichael et al, Oct., 674 
THORIUM DIOXIDE 
carcinoma of kidney due to Thorotrast (ab), K. Kriicke 
meyer et al, Oct., 712 
—carcinoma of maxillary sinus following Thorotrast instilla 
tion; 3 cases (ab), Morton Kligerman et al, Nov., 889 
-late localized Thorotrast damage (ab), D. Fierro and M. 
Ameli, Dec., 1023 
problem of Thorotrast injuries: clinical and radiological 
studies on behavior of thorium and its decay products in 
the organism. Part I (ab), W. Borner et al, Oct., 712 
-Thorotrast and carcinogenesis; case (ab), Richard B. 
Cattell and Fred Kuhn, Oct., 713 
-Thorotrast es cancer in man (ab), Renato Baserga 
et al, Nov., 
unusual a's ll 
visceral and related sarcomata; 
associated with thorium dioxide 
Henry T. Perkins, Jr. et al, July, 175 
IHOROTRAST. See Thorium Dioxide 
THROMBOSI 
=< thromboembolism following total- 
~ irradiation (ab), Zdenek Hruban et al, Oct., 711 


experimental study 


Etter 


Carl J. May etal, Aug., 317 


syndromes with Kaposi's 
report of 3 cases, 1 
administration (ab), 


cava 

ean % ~ diagnosis _ caval thrombosis (ab), J 
arke, Nov 

THUERER’ “GEORGE R. See NEVIN, I. NIK 

THURM- WAGNER, M. See FIEHRING, H. 


Pfeiffer and 





THURN, P., SCHAEDE, A., HILGER, H. H., and DUX, A.: 
Percutaneous retrograde thoracic aortography and 
ig 4 (ab), Sept., 515 

——See KISSELER, 
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THYMIDINE 
—autoradiographic study with tritiated thymidine of mouse 
testis after 320 r and after 1,000 r of acute localized 
x-irradiation (ab), Bernard R. Nebel et al, Nov., 890 
cell division in endochrondral ossification; a study of cell 
proliferation in rat bones by method of tritiated thymidine 
autoradiography (ab), N. F. Kember, Nov., 887 
radioautographic study of a human brain and glioblastoma 
multiforme after the in vivo uptake of tritiated thymidine 
(ab), H. A. Johnson et al, July, 173 
THYMUS 
—roentgen diagnosis and radiation therapy of thymus gland 
(ab), Umberto Cocchi, Aug., 340 
—treatment of thymic hyperplasia in relation to supposed 
hazards of roentgen therapy and to results of medical 
treatment (ab), G. Garibaldi and P. Gugliantini, Dec., 


1022 
THYROGLOBULIN 
-antibodies to thyroglobulin in patients with thyrotoxicosis 
a with radioactive iodine (ab), C. R. Blagg, Nov., 


THYROID 

See also Goiter, Exophthalmic 

radioactive iodine concentration in fetal human thyroid 
gland from fall-out (ab), William H. Beierwaltes et al, 
July, 170 

therapeutic use of radioactive iodine in heart disease (ab), 
Earl F. Beard et al, July, 171 

total-body radiation and dose to gonads from therapeutic 
use of I'3!; survey of 20 cases (ab), Dorothy L. Weijer et 
al, Aug., 347 

cancer 
—radioactive iodine (I'%!) in postoperative treatment of 

thyroid cancer (ab). William H. Blahd et al, Aug., 346 

response of pulmonary and soft-tissue metastases from 
carcinoma of thyroid to radioactive iodine “ey (ab), 
Simon Kramer and Joseph P. Concannon, Aug., 346 

soft-tissue roentgenography: its use in Seg of thyroid 
carcinoma (ab), Robert L. Segal et al, July, 1 

treatment of thymic hyperplasia in eae. a supposed 
hazards of roentgen therapy and to results of medical 
treatment (ab), G. Garibaldi and P. Gugliantini, Dec., 1022 

use of radioactive phosphorus in diagnosis of thyroid 


cancer, Norman B. Ackerman and James F. Marvin, 
Nov., 793 
diseases 


in vitro resin sponge uptake of triiodothyronine-I!*! from 
serum in thryoid disease and in pregnancy (ab), Marvin L. 
Mitchell et al, Nov., 884 
function. See also Thyroid, diseases; 
ism; etc. 
diagnostic radioiodine uptake test in patients receiving anti- 
thyroid drugs (ab), I. D. Thomas et al, Nov. 3 
I!31_labeled triiodothy ronine erythrocyte uptake of mothers 
and newborn infants (ab), Norma R. Spafford et al, 
Oct., 706 
labeling of erythrocytes in vitro with radioiodine-tagged L 
triiodothyronine as index of thyroid function: an im- 
proved hematocrit correction (ab), Ralph Adams et al, 
Oct., 707 
measurement of thyroidal iodine uptake soon after therapy 
with radioiodine (ab), 1. D. Thomas et al, Oct., 706 
quantitative observations with thyroxine suppression test of 
thyroid function (ab) T. H. Oddie et al, July, 170 
ten-minute test of thyroid function (ab), H. P. Higgins, Oct., 
705 
hyperthyroidism. See also Goiter, Exophthalmic 
antibodies to thyroglobulin in patients with thyrotoxicosis 
treated with radioactive iodine (ab), C. R. Blagg, Nov., 
883 
cardiotoxic thyroid and radioactive iodine (ab), 
Hammonds et al, July, 170 
leukemia following radioiodine treatment of thyrotoxicosis 
(ab), E. Eric Pochin, Sept., 529 
plasma I'%! determination and thyroidal I'*! uptake in 
diagnosis of hyperthyroidism ‘‘problem"’ cases, A. Raven- 
tos, R. O. Gorson and R. H. Chamberlain, July, 12 
radioactive iodine in treatment of hyperthyroidism: ex- 
perience at the Toronto General Hospital 1950-58 (ab), 
Robert Volpe et al, Dec., 1020 
solitary hyperfunctioning thyroid nodules (ab), 
Sheline and Kenneth McCormack, Oct., 706 
physiology 
[!31 plasma and thyroid levels in cancer and control patients 
(ab), K. G. Scott et al, Nov., 883 


Thyroid, hyperthyroid- 


Everett E. 


Glenn E. 


tumors. See Thyroid, hyperthyroidism 
THYRONINE 
effect of w-triiodothyronine on _ post-irradiation fibrosis, 
Alvin S. Glicksman, Toshio Kitagawa, Ralston R. Fill- 


more and James J. Nickson, Nov., 799 

I'3)-labeled triiodothyronine erythrocyte uptake of mothers 
and newborn infants (ab), Norma R. Spafford et al, Oct., 
706 

in vitro resin sponge uptake of triiodothyronine-I'!*! from 
serum in thyroid disease and in pregnancy (ab), Marvin L 
Mitchell et al, Nov., 884 

labeling of erythrocytes in vitro with radioiodine-tagged L 
triiodothyronine as index of thyroid function: an im- 
proved hematocrit correction (ab), Ralph Adams et al, 
Oct., 7 

uptake of I'*!-.-triiodothyronine in 
abnormalities (ab), O'Neill Barrett, Jr., 


various erythrocyte 
et al, Nov., 884 











FRTES Toa Cous. See Thyroid, hyperthyroidism 
THYROXINE 

cameiiinaion observations with thyroxine suppression test 
crea of thyroid function (ab), T. H. Oddie et al, July, 170 


fractures 
—venous transport of Na®? from healing fractures in rabbit 
tibia (ab), Lars Géthman, Oct., 708 
tuberosity 
~ velopment of osseous changes associated with cysts of 
ateral 3 oon ab), E. Jonasch, Sept., 522 
TICE, "GALE M.: Cancer of the larynx using radiation 
therapy has treatment (ab), Aug., 339 
ee ot | radiation in treatment of breast carcinoma (ab), 
ov., 876 
TILLE, 4° Non-pathological filling defects of the renal pelvis 
nd calyces (ab), Dec., 1015 
TIMING DEVICES 
design of second cobalt-60 unit, based on experience acquired 
with 1,000 patients treated with first unit. Appendix: 
A dose-time calculator for roentgen- and gamma-ray 
beams (ab), Ernest J. Braun et al, Sept., 526 
timing of injections for angiocardiography: description of 
- a device (ab), J. G. Davies and George Michell, 
, 514 
TIMMES, “JOSEPH J. See MAZZE, RICHARD I. 
TINDALL, GEORGE T., and JACKSON, JAMES R.: Clinical 
evaluation of procaine and hypertonic glucose as possible 
adjuncts to carotid NY Me i ab), Aug., 313 


pd A.J. See DENNY, M 


—modification of radiation responses of tissue by colchicine: 
effects on mouse hair roots, Melvin L. Griem, Frederick 
D. Malkinson and Peter H. Morse, Sept., 486 

chemistry 

—plasma levels, urinary excretion, and increase in body 
—— - strontium 90 in man (ab), Joseph Samachson, 


TOBIAS. CORNELIUS A. See CONSTABLE, ‘ D. 
TOCANTINS, L. M. See HAURANI, FARID i 
TOCH, PAUL. See CONSTABLE, JOHN D. 
TORNELL, GUNNAR. See KAGSTROM, ERIK 
TOMOGRAPHY. See Body-Section Roentgenography 
TOMPKINS, M. G., CONKLIN, F. J., and THOMPSON, 
R. B.: Carcinoma of the endometrium (ab), Sept., 525 
TONGUE 
cancer 
ae therapy of carcinoma of tongue (ab), Erich M 
himann and Marvin E. Weiner, July, 167 
TORI, ro and GARUSI, G. F.: Left cardiac ventriculography by 
means of percutaneous catheterization of a femoral 
artery in the diagnosis of mitral insufficiency (ab), July, 
. 


148 
TORRANCE, D. See BESSLER, W. 
TOVELL, H. M. M. See GUSBERG, S. B. 
TRACHEA 
effects of pulmonary hypertension on tracheobronchial 
tree (ab), Jesse E. Edwards and Howard B. Burchell, 
Aug., 314 
fistula. See Fistula 
TRANSVERSE SINUS 
angiography of superior sagittal and transverse sinuses (ab) 
Leon Morris, Aug., 313 
TRAUMA. See Cranium Sea and injuries; Kidneys, 
wounds and injuries 
TRENTA, A., BIRARELLI, 7 and GIORDANO, A.: Hyper- 
trophic pyloric stenosis in the adult (ab), Dec., 10 
TRICUSPID VALVE 


tetralogy of Fallot with anomalous tricuspid valve simulat- 


ing pulmonary stenosis with intact septum (ab), 
Henry N. Neufeld et al, Oct., 678 
tricuspid atresia in infancy its angiocardiographic diag- 
nosis (ab), A. Castellanos et al, Oct., 67 
TRIOLEIN 


correlation of radivactive and chemical fecal fat in different 
malabsorption syndromes (ab), B. D. Pimparkar et al 
ug., 346 
studies with I'*! triolein in South African Bantu and white 
subjects, and in patients with myocardial infarction 


ab), J. Metz et al, Aug., 346 
TRITIUM 
autoradiographic study with tritiated thymidine of mouse 
testis after 320 r and after 1,000 r of acute localized 
x-irradiation (ab), Bernard R. Nebel et al, Nov., 890 
cell division in endochondral ossification; a study of cell 
proliferation in rat bones by method of tritiated thymidine 
autocardiography (ab), N. F. Kember, Nov., 887 
radivautographic study of a human brain and glioblastoma 
multiforme after the in vivo uptake of tritiated thymidine 
ab), H. A. Johnson et al, July, 173 
TROMBOLD, JOHN S., McCUISTION, ALVIN C., and 
HARRIS, H. WILLIAM: Slowly expanding intrapleural 


lesion due to a foreign body Report of a case (ab), Nov 


862 
pt pM, HEBERT G. See MAYER, EDWARD H. 
TRUELOVE, S&S. C.: Stilboestrol, phenobarbitone, and diet in 
- hromic quadene uleer. A factorial therapeutic trial (ab), 


TRYPANOSOMIASIS 
digestive tract in Chagas’ disease (contribution to study of 
“dyskinesia’’ and “‘megas’’) (ab), Luiz Carlos Fonseca 
Dec.. 1011 
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TUBERCULOSIS. See Bones; Duodenum; 
culosis, Pulmonary 
TUBERCULOSIS, PULMONARY 
—estimation of maximal breathing capacity by Means of 
chest fluoroscopy and inspiratory roe ntgenogram 
study in patients with pulmonary tuberculosis , 
Gordon L. Snider and Allan R. Shaw, Aug., 
~—tuberculosis and asthmatic bronchitis in pon 
observations on 150 cases of Besnier-Boeck- Schaumans 
disease (ab), H. Ten Have and N. G. M. Orie, Nov. 860." 
cavitation in . 
—cavitating oz pone tuberculosis i » te 
N. Joffe July, = in infancy (ab 
in children. See ll Pulmonary, cavitation in 
mass roentgenologic surveys 
large-scale mass x-ray campaigns: a survey (ab), Myer 
Goldman, Oct., 677 ‘ pcan 
TUBES. See Roentgen Rays, apparatus; Roentgen Ray: 
fluoroscopy ’ 
TUBIS, MANUEL. See WINTER, CHESTER C. 
Tuc CKER , ARTHUR S., and GERRISH, EDWIN W.: Hydro 
chloric acid burns. of the stomach (ab), Oct., 688 
——See KING, RICHARD L. 
TULSKY, E. é. See PIMPARKAR, B. D. 
TUMORS 
See also Cancer; Sarcoma; and under organs and regions 
—neoplasms among A- bomb survivors in Hiroshima: first 
report of Research Committee on Tumor Statistics 
Hiroshima City Medical Association, Hiroshima, Japan 
(ab), Tomin Harada and Morihiro Ishida, Oct.. 713 
angioendothelioma 
—hemangioendothelioma of liver with unusual roentgenologic 
findings; case (ab), George M. Davis, Dec., 1012 
angioma 
—case of capillary hemangioma, with some observations on 
angiography and microangiography (ab), J. A. Veiga 
Pires, July, 152 
—cataract as late sequel of contact roentgen therapy of angio- 
mas in children (ab), V. Bek and K. Zahn, Oct., 711 
a of angiomas (ab), Dan J. Kindel, Nov., 875 
cells 
—quantitative relationships between radiation dose and the 
reproductive capacity of tumor cells in a mammalian 
system in vivo, Roger J. Berry and J. Robert Andrews 
Nov., 824 
chemodectoma. See Vagal Body 
cholesteatoma 
—value of different projections in diagnosing cholesteatoma 
(ab), Gert Jensen et al, July, 14: 
chondroblastoma. See Tumors, chondroma 
chondroma. See also Tumors, hamartochondroma 
—chondroblastoma: a rare primary bone tumor (ab), H. Rk 
Renfer, Aug., 330 
chordoma 
stereotactic diagnosis and radioactive treatment in case of 
spheno-occipital chordoma (ab), L. Zoltan and I. Fényes 
Oct., 672 
Ewing’s 
prolonged evolution of osseous sarcoma belonging to reticular 
group (reticulum-cell sarcoma and E wing S sarcoma 
study of 3 cases (ab), L. Lauwers, Aug., 331 
experimental 
effects of alkylating drugs and combinations of x-irradiation 
and cortisone on tumor immunity (ab), Frederick W 
Preston et al, Oct., 715 
exchange of sothasatinn magnesium in Walker carcinosar- 
coma 256: a note (ab), Terence A. Rogers et al, Oct., 71% 
latent period, incidence, and growth of Sr“-induced osteo 
sarcomas in CFl and CBA mice, Miriam P. Finkel, Pa 
tricia J. Bergstrand and Birute O. Biskis, Aug., 269 
localization of radioiodinated antibodies in rats bearing 
tumors induced by N-2-fluorenylacetamide (ab), Eugene 
Day et al, Oct., 707 
modification of radiation effect on tumors by cortisone in 
intact and adrenalectomized animals (ab), Henry P 
Plenk and Roger B. Fuson, Nov., 891 
response of neoplasms to x-radiation in vivo at increased 
oxygen tension (ab), Anna Goldfeder and Grace E 
Clarke, Dec., 1026 
fibroma 
desmoplastic fibroma; 3 cases (ab), Thomas E. Whitesides 
Jr., and Lauren V Ac kerman, Sept., 519 
metaphyseal fibrous cortical defect and non-ossif ying fibroma 
(ab), J. Fisette, Aug., 331 
glioblastoma. See Brain, tumors 
glomus jugulare. See Jugular Body 
hamartochondroma 
mixed tumors of lung or hamartochondromas; review © 
radiological appearances of cases published in the litera 
ture and report of 15 new cases (ab), Eric M. Bateson and 
E. Kathleen Abbott, Sept., 511 
hemangioma. See ‘Tumors, angioma 


Prostate; Tuber. 


a 


(ab 


f 


hemangiopericytoma 
hemangiopericytoma: angiographic findings (ab), N. Joffe 
Aug., 322 
hibernoma. See Tumors, lipoma 


in animals. See also Tumors, experimental 
studies on radiation induced mammary gland neoplasia i0 
rat. IV. Response of females to a single dose of sub 
lethal total-body gamma radiation as studied until the 
first appearance of breast neoplasia or death of the animals 

(ab), C. J, Shellabarger et al. Nov., 889 
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TUMORS, in animals—cont. 


studies on radiation-induced mammary gland neoplasia 
inrat. V. Induction by localized irradiation (ab), V. P 
Bond et al, Nov., 890 
ee aherec ic hibernoma (ab), Carl J. May et al, Aug., 317 
lymphoma , F 
comparative study of intraosseous cavography and intra 
venous pyelogr raphy in demonstration of retroperitoneal 
sec al F. Richard Sheehan, Ellen M. Lessmann and 
Franz P. Lessmann, Nov., 757 
—endobronchial malignant lymphoma; 5 cases in adults 
(ab), Melvin L. Samuels et al, Nov., 859 
follicular. See Lymph Nodes, disease 
—intrathoracic manifestations of malignant lymphomatous 
disease (ab), Archie H. Carmichael et al, Oct., 674 
melanoma 
_is primary surgical treatment of malignant melanoma still 
recommended today? (ab), H. Kapp-Schwoerer, Nov., 875 
—treatment of malignant melanoma (ab), Milan Spoljar et al, 
Aug., 343 
meningioma. See Meninges, tumors 
mesothelioma 
diffuse pleural mesotheliomas in South Africa (ab), C. A. 
Sleggs et al, Nov., 861 
metastases. See Cancer, metastases; Meninges, tumors; etc. 
mixed. See Tumors, hamartochondroma 
myeloma. See also Bones, marrow 
solitary plasmacytoma of petrous bone; case with neurologic 
and radiographic remission following roentgen therapy 
(ab), Richard L. Rovit and Charles A. Fager, Oct., 703 
myoma. See also Uterus, myoma 
-progressive respiratory insufficiency, bullous emphysema, 
and diffuse pulmonary leiomyomatosis (ab), J. Delarue 
et al, Oct., 676 
neurilemmoma 
neurogenous neoplasms of mediastinum (ab), Harold A. 
Oberman and Murray R. Abell, Nov., 862 
neurofibroma 
localized mediastinal lymph node hyperplasia; case with 
roentgen findings simulating posterior mediastinal 
neurofibroma (ab), Isadore Katz and Roman Dziadiw, 
July, 147 
osteoma , 
angiography in osteoid osteoma (ab), A. Lindbom et al, 
Sept., 519 
papilloma 
carcinoma of larynx after : for papilloma (ab), 
T. C. Galloway et al, Nov. 
—papilloma of choroid Beaten in "Childhood (ab), Donald D. 
Matson and Francis D. L. Crofton, Oct., 671 
roentgenologic study of choroid plexus papillomas in child- 
hood (ab), Francis D. L. Crofton and Donald D. Matson, 





Aug., 311 
plasmacytoma. See Tumors, myeloma 
polypi 


pseudopolyps of cecum from inverted appendiceal stumps 
ab), Terrence J. Murphy et al, Aug., 326 
radiologic diagnosis of polyps of colon in children, D. W. 
_ MacEwan and J. S. Dunbar, Aug., 196 
radiotherapy. See also other subheads under Tumors 
possible implications of recent radiobiological observations 
for tumor-dose fractionation schedules, C. W. Wilson, 
Dec., 940 
teratoma 
malignant degeneration of benign cystic teratoma (ab), 
Alfred Kratochwil et al, Dec., 1019 
Wilms’. See Kidneys, tumors 
TWEEN 80. See Polyoxyethylene Derivatives 
TWIGG, HOMER L., Jr.: Periureteral fibrosis (ab), Oct., 699 
TYGSTRUP, NIELS” See PETERSEN, OLAF 


U 
UHLMANN, ERICH M., and WEINER, MARVIN E.: Radia 


yy therapy of carcinoma of the tongue (ab), July, 167 
ULCER 
a See Peptic Ulcer 
ULLBERG, SVEN, and SOREMARK, RUNE: “yoy wiographic 
localization of bromide (Br*? and Bre’) in the gastric 
mucosa (ab), Dec., 1021 
UMIKER, WILLIAM, and FRENCH, A. JAMES: Bron 


chogenic carcinoma A second look at cell type (ab), 


Nov., 877 
——LAMPE, ISADORE, and RAPP, ROBERT: Diagnostic and 
prognostic value of oral smears in radiotherapy of car 
cinoma of the oral cavity and oropharynx (ab), Nov., 875 
UNITS OF RADIATION 
technic for cross calibration of x-ray units utilizing half 
value a. = a apm a Pape, S. Baker and 
Hyman L. Gildenhorn, Sey 180 
UPHOFF, DELTA E., and HAAS, VICTOR H.: Immunologic 
response to lymphoc ytic choriome ningitis virus in lethally 
irri ao mice treated with bone marrow (ab), Oct., 715 
URETER 
See ve ol Pyelography 
abnormalities 
congenital ureteral valve in children; case (ab), Kdward 
Passaro, Jr., and J. P. Smith, July, 162 
fibrosis 
periureteral fibrosis (ab), Homer L. Twigg, Jr., Oct., 699 
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obstruction 
delayed nephrogram in ureteric obstruction (ab), L. M. 
Dugdale, Oct., 698 
—post-voiding films as an aid to opacifying the obstructed 
ureter (ab), Donald R. Rooney, July, 162 
reflux 
chronic pyelonephritis and vesico-ureteric reflux (ab), C. J 
Hodson and David Edwards, Sept., 523 
cineurethrography and _ voiding cinecystography, with 
special attention to vesico-ureteral reflux, Kenneth E 
Gross and Stevens S. Sanderson, Oct., 573 
panel on ureteral reflux in children (ab), Dec., 1015 
tumors 
ureteric tumor; 4 cases (ab), Shirley Roberts, Oct., 698 
URETHRA 
urethrovesical angle and stress incontinence (ab), W. A. W. 
Dutton, Oct., 699 
roentgenography 
cineurethrography and voiding cinecystography, with 
special attention to vesico-ureteral reflux, Kenneth E 
Gross and Stevens S. Sanderson, Oct., 573 
—dynamic urethrography: a cineradiographic method (ab), 
George M. Fister et al, Oct., 700 
lower urinary tract in infants and children, Lawrence A 
Davis, Robert Lich, Lonnie Howerton and William Joule, 
Sept., 445 
radiation dose in 9 crac aaa of female (ab), 
E. J. Pick et al, July, 
urethrographic Ee " at prostatic tuberculosis (ab) 
Niels Bentzen, Oct., 700 
URETHROGRAPHY. See Urethra 
URINARY TRACT 
See also Bladder; Genitourinary Tract; Kidneys; Pyelogra 
phy; Ureters 
seonlgauequeghe 
—urologic radiology, continuation course, University of 
Minnesota, Aug., 302 
URINATION 
—post-voiding films as an aid to opacifying the obstructed 
ureter (ab), Donald R. Rooney, July, 162 
—suprapubic micturition cystography with constant filling in 
children (ab), J. Bryndorf et al, July, 164 
incontinence 
—urethrovesical angle and stress incontinence (ab), W. A. W 
Dutton, Oct., 699 
URINE 
albumin. See Albuminuria 
creatine and creatinine : 
creatinuria and fatigue in patients undergoing radiation 
therapy, Samuel S. Kurohara, Philip Rubin and Louis H 
Hempelmann, Nov., 804 
iodine 
urine radiography of excreted iodide: a new renal function 
test (ab), Burton P. Grant and Russell Wigh, Oct., 697 
strontium 
plasma levels, urinary excretion, and increase in body 
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